On Rational Graphs by Morvan, Christophe
On Rational Graphs
Christophe Morvan
To cite this version:
Christophe Morvan. On Rational Graphs. [Research Report] RR-3944, INRIA. 2000. <inria-
00072706>
HAL Id: inria-00072706
https://hal.inria.fr/inria-00072706
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
 
 
 
 
 
 
 
IS
RN
 IN
RI
A/
RR
--3
94
4-
-F
R+
EN
G
ap por t  

de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
   
	
Christophe ﬀﬂﬁﬃ! 
N˚3944
Mai 2000
THÈME 1
 
	
ﬀﬁﬃﬂ "!$#&%'
ﬀﬂﬁﬃ! )(
*,+.-"/1012436587:9;0:<>=@?A0B)9;C@9DBE-"/10:9
FHGEIKJD0"B
5L<>MNMOI>G;B8PN0G;0ﬃQR+N0"GRQR+N0TSUWV>XKYWYZ3\[]<>^`_Ka>aWa3\_>aﬀM.<KbW0:9
cAde:f"gihNj>f>k l
9;^mSNbnGR<iBE^mIWS.<Kop^qBDCWrsop^mtW0u^mSvow<KSNbW=.<KbW0ABE+N0"IWG;CWryxz0{P@0|.S.0]<~}<>/1^mopCI>}4^pS@|.SN^mB;0{bWGE<>MN+.9:*,+N^p9
}<>/ﬀ^popC^w9<9DBEG;^wQB0"?B;0"S9^pI>SI>}zBE+N0Q"I>SB;0"?B }ŁG;0:0b>GR<KMN+9IK}L[{=Nopop0"G<>S.P@QR+=NM.MrB;+N00:=.<iBE^mIWS.<Kosb>GR<KMN+.9IK}

IW=NGEQ"0"opom0<>S.PB;+.0MNGE0|N?uGE0:QIWb>SN^p:<>Nop04bWGE<>MN+.98I>}

<K=.Q:<Ko ,0b>^p>0.<W9^wQMNGEI>MO0"G;B;^p0:9:r<W9Lxz0"opo
<>9<KS{^pSB;0"GES.<>o
<>S.P<>S0"?B;0"GES.<>oQR+<KGR<>QBE0"GE^mﬃ<iBE^mIWSIK}OB;+N0ﬃ90,b>GR<KM.+.9"`0L<>op9;I49;+NIixB;+.<KBBE+N0"^pGB;GR<>Q"0:9
}ŁI>GE/<>SﬀuI>}GE0:Q"=NGE9;^p>0
ow<KSNbW=.<KbW0:9:rQ"I>SBE<>^mS.^mSNbﬀBE+N0QIWSWBE0?B }ŁGE0"04op<>SNb>=.<>b>0ﬃ9"
{&;
gi e>k
GR<iBE^mIWS.<Kop^qBDCWrB;GR<>Q0Wr@^mSN|.SN^mB;0b>GR<KM.+.9"r@GR<iBE^mIWS.<Ko&bWGE<>MN+.9
¡w¢¤£;¥§¦:¨,£8©ªw¥ « ¬­
®¯$°²±
³´DµK¶³·
°²±¸R¹´»º:·¼´D¹$½$´D½¾´D³¼±¼°²¶¹4¶R¿¸zµi¸RµK´D³
µﬃ³¼´D± ´D¹· ´D½¸E·
Ài¶± ± ¸RÁ±
ÂÃÃÃﬃÄiµ$ÅﬃÆ$Ç²°²± ¯$´D½°²¹4È@ÉÊ`ËÌ;ÍRÎRÏÐwÑ.½ÒOÓ´D³Ô»Õ4®°²Å$³ŁÕﬃ¹iÖ
µ$µÒÂ×ÂyØOÂÙÙ
Ú
Á§¯$³°²±¼·¼¶µ$¯$´Ò Û8¶³Ł¾¸R¹KÜ°²³°²±§¸ﬃÒ ¿m³
Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
Télécopie : 02 99 84 71 71 - International : +33 2 99 84 71 71
 A 8u8	8
 e	
  k  S=@BE^mop^p9E<KSB8ow<GR<iBE^mIWS.<Kop^qBE7^mSB;GEI@P@=N^mB;00"SAB;+N7:I>GE^m0P@0ﬃ9yow<KS.bW<KbW0:9rSNI>=9zPN7|.SN^w9E9IWS.9s=.SN04}<K/1^mopop0
P@0b>GR<KMN+N0ﬃ98^pS@|.SN^w9"

0B;B;0}<>/1^mopom00:9B)=NSN00?B;0:S.9;^mIWS]9DBEG;^wQBE0P@0ﬃ9Lb>GR<KM.+N0:9ﬀﬁﬃﬂ !ﬀLP@0ﬀ[#"Nopom0:G)0B@QR+=NMNMr
P@0ﬃ9 b>GR<KM.+N0:97:=.<KB;^pI>SNS.0"ow9HP@0

I>=.GEQ"0"opom0,0BzP@0:9 bWGE<>MN+N0ﬃ9%$&!ﬀ')(*+ﬂ!,,.-/100-ﬁ23450 P@0

<K=Q"<Ko 76LI>=9HP@I>S.SNI>S.9op0:9
MNGEI>M.G;^p7BE7:9L7:om7:/10"SBE<>^mGE0:9P@0Q"0:9b>GR<KMN+N0ﬃ9"rO<K^pS.9;^=%8 =NSN01Q"<>G;GR<>QB;7"GE^w9;<KB;^pI>S^mSB;0:G;S.00B40?B;0:G;S.0>96)I>=.9/1I>SB;GEI>S9
0:S@|.SvW=.0op0:9ﬀBEGE<WQ0ﬃ9 P@0:9 Q"0:91b>GR<KM.+N0:9}ŁI>GE/10"SB =NSN0u}<K/1^pomop0{<K.9B;GR<K^mB;0uP@0{ow<KSNb<KbW0:9ﬀQI>SBE0"S.<>SWB1op0:91ow<KSNb<Kb>0ﬃ9
<>ombW7"NGE^p=N0ﬃ9"
:  f:e  jﬁ;  k GR<iBE^mIWS.<Kop^qBE7>rB;GR<>Q"0>r@bWGE<>MN+N0:9z^pS@|.SN^w9:rNb>GR<KMN+.0:9zGE<KB;^pI>SNS.0"ow9
  gih@f  
h;gih
	
e V
 
`s
	
+N0:SZPN0:<Kop^pSNbux8^qBE+nQ"I>/1MN=@BE0"GR9"r`^mS@|SN^qBE0 b>GR<KMN+94<>G;0ﬀS.<KB;=NGR<Ko IW@JD0:QBE9:ﬀ*,+N0:C~0:/ﬀ0:G;bW0S<iB;=.GE<>omopC{^mSnGE0:Q"=NGE9;^p>0
MNGEI>bWGE<>/9EQR+N0"/10:9sI>GzQI>/1/=NSN^wQ"<iBE^mS.b<K=@BEI>/ <iBR<Nr>}ŁI>Gs0"?N<K/1MNop0>HB;=P@C^mSNbB;+N0:/<>9 }<>/1^mop^m0ﬃ9HI>}I>@JD0ﬃQBE9s^p9zQIW/ﬀ
M.<>GE<KB;^p>0:omCGE0:Q"0"SB[{=Nopom0:Gy<>S.P @QR+=NMNM Ł^pS [~ |.GR9BsQ"<KMNB;=NGE0:PﬀBE+N0)9B;GE=.QBE=NG;08I>}&B;+N0LbWGE<>MN+.9 I>}¤MN=.9;+.P@Iix8S
<>=@B;IW/1<KBE<.r>BE+N0"S

I>=NGRQ0:omop0Ł^pS

I X>a yP@0|SN0:PB;+N090"BzI>}G;0:b>=Now<KG Ł0ﬃW=<iB;^pI>S<Ko  b>GR<KM.+.9"[{IWG;0G;0ﬃQ0"SBEomC

<K=N
Q:<Ko^mSB;GEI@P@=.Q"0:P ^mSﬀ

<1Xﬁﬂ 4<QR+.<KGR<>QB;0"GE^p:<iBE^mIWSuIK}sbWGE<>MN+.9^mS~B;0"GE/ 94IK}s^pS>0"GR9;0 ŁGR<iBE^mIWS.<Ko L9;=N.9B;^mB;=@BE^mIWS~}ŁGEI>/
BE+N04Q"I>/1MNop0BE04.^mS.<>G;CﬀBEG;0:0>HB;0:MC9B;0:Mr@om^pt>0

+NIW/19;tC&8 9zow<KSNbW=.<KbW0:9 }<>/1^mopC>rN<+N^p0"GR<KGRQR+CﬀIK}b>GR<KMN+}<K/1^mop^p0:9z^p9
N=.^momBBE+N0ﬃ!,-,$! +0  $#"+0$ &% ('  -("  () - -Kr%!ﬀ*ﬃ(" 34- !+ﬃ !ﬀ-,$& 08<KS.P $.!ﬀ)(* !ﬀ,ﬃ /.-	-ﬁ23 /ﬃ !ﬀ-,$& 0
*
IP@0"|.SN0ﬀ^mS@|SN^qBE01I>@JD0ﬃQBE94QIWS>0"S.^m0:SWBEomCWrxz0+<$>0BEI=.9;0|SN^qBE0 9C@9B;0"/ 9:4.I>G4^mSN|.SN^mB;0ﬀb>GR<KMN+.9:rBDxyIt^pS.PN9
I>}4|SN^qBE0~9;C9B;0:/ 9<KGE0{0"/1MNopIiC>0ﬃP0~^pSB;0"GES.<>o9;C9B;0:/ 9 I>G0"?B;0"GES.<>o)9C@9B;0:/19:T58I>=.b>+NopC 9;M0ﬃ<Kt^pSNb <KS^pSB;0"GES.<>o
QR+.<>GE<WQBE0"GE^mﬃ<iB;^pI>S{^w9<1) -ﬁ2 / .MNGEI@P@=.Q"^mSNbBE+N0 <KGRQ"94IK}HBE+N0 b>GR<KM.+LSn0"?BE0"GES.<Ko QR+.<>GE<WQBE0"GE^mﬃ<iB;^pI>S{C^p0"owPN94B;+.0
9B;GE=.QBE=NGE0I>}`B;+.04bWGE<>MN+ =.9;=.<KopomC43D=NMAB;I1^w9IW/ﬀIWG;M.+N^p9;/65  *,+N0"GE0^w9:r@IK}Q"I>=NGR9;04<G;0:op<KB;^pI>S.9;+N^pMAO0BDxz0"0:S^pSB;0"GES.<>o
<>S.P~0"?B;0"GES.<>oHQR+.<KGR<>QB;0"GE^p:<iBE^mIWS7L}ŁIWG0?N<K/1MNop0ﬀB;+N0 M.=.9+P@Iix8SZ<>=@B;IW/ <iBE<u<>G;01<KSZ^mSBE0"GES.<KoHQR+.<>GE<WQBE0"GE^mﬃ<iB;^pI>S~IK}
BE+N0QI>S.SN0:QB;0:PAG;0:b>=Now<KGzb>GR<KM.+.9sI>}`|.S.^qBE0PN0"b>GE0"04x8+N0:G;0ﬃ<>9sB;+N0%  !8) / /105ﬃ/ 9ﬃ !ﬀ-,$& ﬃ !ﬀ-)4)- !0 <KGE0<KSA0"?B;0"GES.<>o
9;C@9DBE0"/ }ŁIWG,B;+N0}<>/ﬀ^popCIK}G;0:b>=Now<KG,bWGE<>MN+.9:
*,+N0MN=.G;MOIW9;0IK}B;+N^w9L<KG;B;^wQop0^p98B;I b>^p>0OIKBE+^pSB;0:G;S.<>o<KS.P0"?BE0"GES.<KoQR+<KGR<>QBE0"GE^mﬃ<iBE^mIWSIK}<1x8^pP@0:G,}<K/1^pomCIK}
bWGE<>MN+.9: l 9^pSNb1xyIWGEP.9z}ŁI>G8>0:GBE^pQ"0:9:r&!ﬀ- ﬃ/  &- 3 / ;:Łop^mtW0^mSop<>SNb>=<Kb>0B;+.0"I>GEC yx8^mopoMNGEIi^pP@0<KSu^pSB;0"GES.<>oQR+.<KGR<>QB;0"G;
^p:<KB;^pI>S7<¤^mBx8^mopo <Kow9Ib>^p>0ﬀ.<>9;^pQG;0ﬃ9=.oqBR9)}ŁIWG4B;+N^w9}<K/1^mopC#)}ŁIWG0"?N<K/1MNop0GR<iBE^mIWS.<Kob>GR<KMN+9)x8^pomoO01G;0ﬃQI>bWSN^p"0:PuC
BEGE<>S.9;PN=.Q0:GE9<N<ﬀGE<KB;^pI>S.<>o¤b>GR<KMN+^p9)<1G;0ﬃQ=NGR9^p>09;0B<.P@0BE0"GE/1^mSN^w9;/}ŁI>G)GE<KB;^pI>S.<>o¤b>GR<KMN+.9,x8^popo0P@0:Q"^pPN<>Nop0>s*,+N0:S
/ >=  !0 90?"205)/ ;" ﬃ/  }ŁGEI>/ B;+N04QI>/1MNop0BE0)N^pS.<>G;CB;GE0"0om^pt>0^mS@

<1XAﬁﬂ  x8^pomoOO0<KS 0"?B;0"GES.<>oQR+.<>GE<WQB;0:G;^p:<KB;^pI>SIK}
BE+N^p98}<K/1^mopC>8BEGE<>SNb>0:omC BE+N^w9L0?BE0"S.9;^mIWSux8^mopoMNGEIi>04B;I O0< 9;om^pb>+BL0"?BE0"S.9;^pI>SuIK}B;+.0 $.!ﬀ)(*!ﬀ,ﬃ /.-	-ﬁ23 Bﬃ !ﬀ-$! 08
^pS.9B;0:<WPﬀIK}&BE<>t^pSNbBE+N0L^pS>0"GR9;08^m/ <KbW08IK}&B;+.0)QIW/ﬀM.om0"B;0LN^pS.<>G;CB;GE0"0LC1<GE<KB;^pI>S.<>o.9=..9DBE^qBE=@B;^pI>S xz0Lx8^pomoOQIWS.9^wP@0:G
BE+N0,^mS>0:GE9;0s^p/ <KbW0yI>}NB;+N08Q"I>/1MNop0B;0,N^pS.<>G;CBEG;0:0yC<4om^pSN0ﬃ<KG 9=..9DBE^qBE=@B;^pI>S  /DC C.EO<9;=N.9B;^mB;=@BE^mIWSx8+.0"GE0sBE+N0,^m/ <KbW0
I>}0ﬃ<>QR+uop0BBE0"G^p94< op^mSN0ﬃ<KGLow<KS.b>=.<>b>0	z^pS.<KopopCM.G;IWM0:GBE^m0ﬃ98IK}B;+.0B;GR<>Q"0:98I>}B;+N0ﬃ90bWGE<>MN+.98x8^popo
O0^pSW0:9B;^pbW<KB;0:P7
xz0x8^mopo
9;+NIix B;+.<KBLB;+.0B;GR<>Q"0:98I>}BE+N0:9;0b>GR<KM.+.9,}ŁI>GE/ <>S - 205)!ﬀ-ﬁ -()/ 3F:  HGﬃ!,,I" !05/J= LK 3 -MﬃA"-Iﬃ 508QIWSWBR<K^pSN^pSNb
BE+N0QIWSWBE0?B }ŁGE0"04op<>SNb>=.<>b>0ﬃ9"
N O
	
P»SuBE+N^p990ﬃQBE^mIWS{xy0x8^pomoP@0"|.SN0< S.0"x }<K/1^pomCIK} ^pS@|.SN^mB;0b>GR<KMN+.9:rNS.<>/10"opCB;+.09;0B)I>} !,- ﬃ/  .-3#ﬃ !ﬀ-$! 0LZ0x8^pomo
9BE<KB;09IW/104GE0:9;=NomBE9z}ŁIWG,B;+N^w9,}<K/1^pomC<KS.Pb>^p>040?N<>/ﬀM.om0ﬃ9,IK}GE<KB;^pI>S.<>oObWGE<>MN+.9:
QSR,T UWV
XY!ZLV\[]M^`_aZ$bcX!dfe+g9]
*,+N^w9yM.<KGR<KbWGE<>MN+1^mSB;GEI@P@=.Q"0:9yGE<KB;^pI>S.<>om^mBDC}ŁIWGyM<KG;B;^w<Ko&90:/ﬀ^pb>GEI>=.M.9s<>S.P =.9;0:9sB;+N^w9zSNIKBE^mIWS B;Iﬀb>^p>0<S.<KB;=NGR<Ko^mSBEG;I>
P@=QB;^pI>S}ŁI>G8GR<iBE^mIWS.<Ko¤bWGE<>MN+.9:
Z0)9BE<KG;BHCGE0:Q:<Kopom^pSNb9IW/10L9DBR<KS.PN<>GEP.9 SNIKBR<iBE^mIWS.9I`}ŁI>Gs<>SC9;0Bih rW^qBR9sQ:<KGRP@^mS<KoN^w9HP@0:SNIKBE0:P1Cj hHjk<^mBE9sMIixz0"GR9;0B
^w9,P@0"SNI>B;0ﬃPACHl(mL`0B,B;+.09;0B8I>}
SNIWSNSN0"b<iBE^mW0)^pSWBE0"bW0"GR9sO0P@0"S.IKB;0ﬃPCHnzL 90:/1^mbWG;IW=NMo ^p98<ﬀ90"B80:=N^pMNM0ﬃP
x8^mB;+ <>SI>MO0"GR<iB;^pI>Sqp!rMots@ovuwo 9;=.QR+ZB;+.<KB}ŁI>G<>omofxzy,{~^pSto B;+N0:G;00"?@^p9BE9B| ^mSto 9;=.QR+nB;+<iBHp~}xy${|
P@0:SNIKBE0:PACx4p?{4| <>S.P BE+N^p9zIWM0:GE<KB;^pI>S^w98<>9E9I@Q"^p<KB;^p>0 /DC C.E0#xzy,{>y,|o
y}x4p?{`p?|qxp}{/p?|9H^pS.<KopomCWrN<
/1I>S.I>^wPŁ^p98< 9;0"/1^pb>GEI>=NMx8^qBE+u< =NSN^wW=.0	zSN0:=@B;GR<Ko0:om0:/10"SB P@0:SNIKBE0:P<KopI>S.bBE+N0:9;0om^pSN0ﬃ9, /DC C.E<>S0:om0:/ﬀ0:SB
Ł 9=.QR+B;+<iB8}ŁI>GL<>omo¤0:om0:/10"SBx{^mSŁxp9pxx
6)Iixr< $ -!5)/ -3&0 ) /kﬃ!,"	$ ^p9,<9;0Bo0ﬃ=N^mM.M0ﬃPx8^mB;+<M.<KG;B;^w<KoOI>MO0"GR<iBE^mIWSp!roﬀs@ovuwo,rx8^qBE+qosonB;+.0
P@IW/ <K^pS]IK}+p<9;0B SN0:0:P]S.IKB0oqso,[{IWG;0:Ii>0:GLxy0^m/1MOIW9;0BE+N^w9IWM0:GE<KB;^pI>SuBEIO0 - 00	 / - ﬃ/J= <W9L}ŁIWomopIixL9

}xy${@},}xp{8y,|9

}D{>y,|99@}xy}D{p|9$+@<KS.Pu^pSuB;+<iBQ:<>9;0>r!xpM}D{p|9}DxHp{cpI|
[{0ﬃ<KSN^pSNbAB;+.<KB^m}s/=NoqBE^mM.om^wQ"<KB;^pI>SZ^p9P@0"|.SN0:P~I>S~B;+N01I>S.09;^pP@0Wr¤B;+.0"S~^mB^p9P@0"|.SN0ﬃP~IWS{B;+N01I>B;+N0:G9;^wP@0ﬀ<>S.P]OIKBE+
<>b>GE0"0>
6)IKB;^wQ04BE+.<iB)<ﬀM.<>GBE^p<>o90:/ﬀ^pb>GEI>=.Mo 9=.QR+BE+.<iBS ^p9 ots@o^p9L<19;0"/1^pb>GEI>=NM
9 
h 
v7;
¡7¢D£¤¢¥4^p>0"SBDxzI9;0"/1^pb>GEI>=NM.94}¦oz§yp¨§I<KS.Pﬀ}¦o0©yIp ©9;=.QR+]BE+.<iB6oz§fª1o0©ﬀ^p90:/ﬀMNBDC> *,+N01=NSN^pI>Svo
o`§
«@o7©KrNx8^mB;+uBE+N0M.<KG;B;^w<Ko¤IWM0:GE<KB;^pI>Sp.P@0"|.SN0:Pu<W9Bp¨§IiW0"GzB;+.00"op0"/10"SBR98IK}co`§4<KSP1p ©Ii>0:GzB;+N00:om0:/10"SBLIK}co0©Kr
^w98<ﬀM.<KG;B;^w<Ko9;0"/1^pb>GEI>=NM
*<Kt^pSNb<SN0:x0"op0"/10"SB¬ xy0)Q"I>/1MNop0BE0<KSCﬀM.<KG;B;^w<KoO90:/1^mbWG;IW=NMHon^pSWBEI<9;0"/1^pb>GEI>=NMHo4«­¬®Cﬀ0?B;0:S.P@^pSNb^mBE9
IWM0:GE<KB;^pI>Sp<>9z}ŁI>opopIixL9I
¯z¯ ¹c°±8²RÏÏ
Y  cC  !8= - 

p ¬ }ŁIWG)<Kopo

y+o«­(¬®9;=.QR+B;+.<KB}

yA
)op9;IB;+.0MNGEI@P@=.QBSoso
	NI>}BDxzIM.<KG;B;^w<KoO90:/1^mbWG;IW=NM.9io <KS.PHo	.^w9,<M.<KG;B;^w<Ko&9;0"/1^mbWG;IW=NM1}ŁI>GyI>MO0"GR<iBE^mIWS@pPN0|.SN0ﬃP
Q"I>/1MIWSN0"SBDx8^w90
}

y

	~
pM}ﬂy	.f }

pﬂy

	&p	~y}ŁI>GL<>omoc}

y<KS.P}

	;y	S	 
P»S I>GRP@0"GﬀB;InP@0"|.SN0B;+N0uGR<iBE^mIWS.<Ko,9=..90"BE9ﬀIK}<~M<KG;B;^w<Ko890:/1^mbWG;IW=NMr xz0+<$>0BEIn0?B;0:S.P ^mBE91IWM0:GE<KB;^pI>S BEI^mBE9
9;=N.9;0BR9I

p rF ­

p6j



9 ®}ŁI>G80"W0"GEC

yaqo
*,+N0MOIixy0:GE9;0Bl{IK}
o8rN^p98<19;0"/1^pb>GEI>=NM}ŁI>GBpN9;I P@0|.S.0:P¤
6)Iixr<ﬀ9;=N.9;0BTIK}<M<KG;B;^w<Ko¤90:/1^mbWG;IW=NMo^w98< $ -!5)/ -3 08"250 I)/kﬃ !ﬀ"	$I>}
o,r@^m}T^w98<M.<KG;B;^w<Ko¤9;0"/1^mbWG;IW=NM }ŁIWGp
I>}
o /DC C.E pﬀ ^w9L<19=N90"BLIK}1
.I>G)<>SC9=..90"B IK}H< M.<>GBE^p<>o`9;0"/1^mbWG;IW=NMo,rN}ŁIWomopIix8^pSNb9=..90"Bﬂﬁﬀﬃ "!
§

 
Łx8^mB;+#
§
$ <KS.P
 
ﬁ
§


 
p% }ŁI>G,0"W0"GEC'&)($*	y^w9sBE+N09/ <>omop0:9B  }ŁI>G,^pS.Qop=.9;^mIWS yM.<KG;B;^w<Ko¤9;=N.9;0"/1^pb>GEI>=NMI>}
oQI>SBR<K^pSN^mS.b+1H0"B,ﬂﬁ^p9
Q:<Kopom0ﬃPABE+N0 $- !5ﬃ/ - 3*0 ) /kﬃ!,"	$ﬃﬁ . !ﬀ- ?% C-1iP»S{M.<>GBE^pQ"=Now<KG}.ﬂﬁc/ﬁt$ﬂﬁ,z)op9;I.r#o ^p9 ( /  3F:6ﬃ &!ﬀ- ?%^m}
o0ﬂﬁ}ŁI>GL9;I>/104|.SN^mB;011
 9;0B, qo^p98< % ,^m}B;+N0:G;0^w98SNIﬀBDxyIﬀ}<WQB;IWG;^p:<KB;^pI>S^mSﬂﬁ I>}
BE+N09E<K/100"op0"/10"SB
x § pIppLx32 { § ppIp,{
 
Hx § y4447y,x32y${ § y4447y${
 
65 7 8&-9i

*cppIp:&#*y$x<;`q{=;
 M.<>GBE^p<>o90:/ﬀ^pb>GEI>=.Mo ^p9 !,,8^q}B;+N0:G;0^w98QI@P@0ﬂ 9=QR+ABE+.<iB,
ﬁ
 o8
.I>G80"W0"GEC> lr.xz0P@0"SNI>B;0C ﬃ >  ­

j@?A#>y

B4®DCMO0"GR<iB;IWG,E Q"I>/1/=@BE0:98x8^mB;+{IWM0:GE<KB;IWG ﬃ r
/DC C.E ﬃ }>Fﬁfc } ﬃ > :ﬁ}ŁI>G80:>0:G;CG> qlH
Iy

 
 h
¡0¢J¡0¢)J  -= 
ﬃ
}>Fﬁcc }
ﬃ
> :ﬁ !=  !8:K>l
L !,  C
xBM }N>
ﬁ
  ?A
§
y4440yO
 
B>yx@
§
p
©
pIppO
 
 ?A\§y4440yO
 
B>?x7§9P\§(y4440y$x
 
-
 
y$xx0§ipx¤©
ppIp,x
 
 ?x
§
y4440y,x
 
BMQ>y$xWx
§
px
©
pIpp$x
 
 x}NMQ> 
ﬁ
*,+N0om0"} B !ﬀ05/D%"-3xSR
§
I>} qoCx@o ^p9z}ŁIWomopIix8^mS.b19;=N.9;0B
xTR
§
 rF ­{H@o jxpI{4®
<>S.P9E<iBE^p9|.0ﬃ9z}ŁI>opomIix8^pSNbﬀ.<>9;^pQ40ﬃW=<Kop^qBDC#
}xHpI{
R
§
 {
R
§
}Dx
R
§
y}ŁIWGL<Kopo0xzy,{o<>S.P o,
UWV
Łf


¡7¢YX`¢`0B9};o
yIp¨ O0)<M.<>GBE^p<>o.90:/1^mbWG;IW=NM
*,+.08}<K/1^pomC'Z
H[
};ocIK}¤GR<iBE^mIWS.<KoN9;=N.9;0BR9HIK}7oZ^w9 B;+.0Lom0ﬃ<>9B
}<>/ﬀ^popC]\ I>}9;=N.9;0BR9,IK}co9E<iBE^p9}ŁC^mS.bBE+N0}ŁI>opopIix8^mSNb1QIWS.P@^mB;^pI>S.9
^1^6P\B_­ﬀ7®B\ }ŁIWGL<Kopo`7 ^pS@o<
Ł^p^1^m}

yOa\ B;+N0:S

«Hy

p <KS.P

ﬁ\]
abcedgfh¤zF <KG;B;^w<Ko`<W9;9;I@Q^w<iBE^m^mBDCA^w9)SN0ﬃQ0ﬃ9;9E<KGECBEI B;+N0ﬀP@0|SN^qBE^mIWS]IK}

 
P§B0:S.9;=NG;0ﬃ98BE+.<iB

 
^w9)^pS.P@0:M0:S.P@0"SB4IK}
BE+N0I>GRP@0"G,I>}`B;+.0/=NomB;^pMNop^pQ:<iB;^pI>S9"\P»S.PN0"0:P
P»SﬀI>GRP@0"G
B;IbW0"SN0:GE<>om^p"0yxy0:omo@tSNIix8SG;0ﬃ9=NomBE9
}ŁIWG/1IWSNI>^wPN9^mSB;+.0LQ"<>9;0zIK}.M.<>GBE^p<>o@90:/ﬀ^pb>GEI>=.M.9"rK<>S.Pﬀ<>9I>=NGMN=.G;MOIW9;0
^w9zB;I P@0ﬃ<Kox8^mB;+ub>GR<KM.+.9"rxz0x8^mopo`9;0BL9IW/104S.IKBE<KB;^pI>S.98<>S.PuP@0|SN^qBE^mIWS.9z}ŁI>G8bWGE<>MN+.9,<KSP<>=@B;IW/ <iBE<.
`0Bi O0<9;=N.9;0BsI>}zo, 9;^p/ﬀM.om0I>GE^m0:SWBE0:Pﬀow<KO0"opom0ﬃP ﬂDﬃ !ﬀ-,$& ﬂj IiW0"GlkTx8^mB;+<KGRQ"9 ow<KO0"opom0ﬃP1^mS ^w9s<9=N90"B
I>}`k s's]k1 LSA0"op0"/10"SB}Nmy

y
[
H^mSejT^w9s<>S - !,HI>}0 (" !ﬀnm(E7ﬃ  -3
[
<KS.P 3 -ﬁ2, 3

m4<KS.P
[
<>G;0=  !5)/ 0 IK}`j 
Z0 P@0"SNI>B;01C#oep7}.jrqH7}j<KS.Prkts BE+N0 90"BE9GE0:9;M0ﬃQBE^mW0"opC]IK},9IW=NGEQ"0:9:r¤b>I<Kow94<>S.P>0"G;B;^wQ0ﬃ94IK}uj1

<WQR+
}NmAy

y
[
yIK}
j^w9,^wP@0"SB;^m|.0ﬃPx8^mB;+uow<KO0"opom0ﬃPB;GR<KS.9;^qBE^mIWS-mwv
x
u
s
[
I>G89;^m/1MNopCPmyv
x
u
[
^m}j ^p9L=NS.P@0:GE9B;II@P¤
bWGE<>MN+1jv^w9i%  !8) / /105ﬃ/ u^q}.PN^p9B;^pS.QB<KGRQ"9¤x8^mB;+9;<>/ﬀ0y9IW=NGEQ"0 +.<$>0yP@^p9B;^pS.QB
ow<KO0"o;`z{v
x
u|mBz{v
x
u
[
5}m
[

bWGE<>MN+ﬀ^p9 9;I>=NGRQ0  ,() $&3   s^q}DrW}ŁI>Gy0"W0"GECop<>0:o

r0">0:G;C>0"G;B;0"?^w9s9;I>=NGRQ08I>}&<>S<KGRQ,op<>0:omop0:P

`

-Sy\`m/
k
s
yﬂ?
[
myv
x
u
[
10BlH~uATT@~ I>}iﬂﬁ bWGE<>MN+.9x8^qBE+W0"G;B;^wQ0ﬃ9)^pSrk ^w9<9;0"/1^pb>GEI>=NM{}ŁIWG ,() $ 05/ ﬃ/   !,3 -)/ &
j p rF­ﬀzvﬀ 
x
u
[
j3?my/z{v
x
u
s
mSm
x
u

[
®}ŁIWG4<>SCPjy Fk sBﬂﬁqs#k1580"ow<iBE^mIWSŁ
x
u
s

P@0"SNI>B;0ﬃP{CS5
s
IWG
ŁÉ¯`
  gih@f  
h;gih
	
e 
9;^m/1MNopC `5 ^m}Sj ^w9H=.S.P@0"GR9B;II@P¤r>^w9 BE+N0)0"?^w9B;0"SQ08IK}< $-  ^pSej op<>0:omop0:Px^mSeﬂﬁ, .I>Gs<>SC^pSHo,rWxz0LP@0:SNIKBE0
Cm`5
[
B;+.<KB8B;+N0:G;00"?^w9BE9Sx{^pSv9;=.QR+B;+.<KB,m `5
[

*,+N0 ﬃ!ﬀ-  I>GL9;0B8IK}M.<KB;+op<>0:op9+}jy,hyzIK}j}ŁGEI>/ <19;0Bh B;I < 9;0B	^w9zB;+.0}ŁI>opomIix8^pSNb 9=..90"B8IK}
ﬂﬁS
+}.jy2hy
 rF ­x@oj@?Pmhy,?
[
Sy,m `5
s
[
®
¥4^p>0:SB  o,r&<e ﬂ -" )-  

^p9<e4§b>GR<KMN+j x8+NIW9;0W0"G;B;^wQ0:9)<KGE0Q"<>omop0:P 05- 50r.x8^mB;+<KS / / ﬃ/ - 305-  9
<>S.P]<A9;=N.9;0B IK}*( .-3 05- 508<&B;+.0<K=NB;I>/ <KB;I>S !ﬀ,2ﬃ /.-	50L9;=N.9;0B+}

8I>}iﬂﬁS	+}

rF9}.jyI­92®y)S
<>=@B;IW/1<KB;IWS{^p9|.SN^mB;0 ŁGE0:9;MP@0"B;0"GE/1^mS.^p9B;^wQKrQ"I>/1MNop0B;0 L^m}y^mBE9b>GR<KM.+]^p9|.S.^qBE0 G;0ﬃ9MP@0"B;0:G;/1^pSN^p9B;^wQKrQ"I>/1MNop0BE0	
*,+N^w98<KopopIixL9sBEI9DBR<iBE0<19BE<>S.PN<KGRPG;0ﬃ9=NomB,}ŁI>G8GR<iBE^mIWS.<Ko¤9;=N.9;0BE9:
 g    eŁf   ¡7¢z¢ /J=  - 08"20 T   - $- !5ﬃ/ - 3 0I) /kﬃ!ﬀ("	$oSESZ
W[
}ﬂﬁ
 /10
G / K J  08)- 3 3 05 08"20   +lH    -/ / Mﬃ+^ -¤%­

®  !-ﬁ2 

4E - #%  3  0 ?% !+«yIpyE
G / / K J  0     08"250   0 !ﬀ,ﬃ /.-	?% 2I: (  /  , ﬂ -" )- -ﬂE
Gﬃ/ / / K J  0     08"250   0 !ﬀ,ﬃ /.-	?% 2I: (  /  - ¤%%  !8) / /105ﬃ/ , ﬂ -("  () - -C
L !,  C)`0B8=.9,|.GR9B8PN0"SNI>B;0CGZ
W[
}.8ynZ%p}.ﬂﬁcyZp}.ﬂﬁcyBE+N09;0BE9Ł^ r ^m^ ,<KS.P ^m^p^1
ﬀ
Z
W[
}S Z%p}ﬂﬁcz@0B,Z%p}.ﬂﬁc,Q"I>SBE<>^mS.9^1<>S.P­

®}ŁI>GL0ﬃ<>QR+

1cP§BL^w9LQopIW9;0:PA}ŁI>G«yIp.<>S.PBE }ŁIWG
BE+N09E<K/10GE0:<W9IWS.9L<W9L}ŁIWG/1I>S.I>^wPN9"4*,+N0"GE0}ŁIWG;0Wr3Z
W[
}.Lx8+N^wQR+]^p9BE+N09;/ <Kopom0ﬃ9DB9=N90"BIK}Sl9;<KB;^w9D}ŁC^pSNb B;+.0:9;0
MNGEI>MO0"G;B;^p0:9z^w9L<19=..90"B8IK}
Zﬁ%p}ﬂﬁc
ﬀ
Z%p}.ﬂﬁ\+ Z%p}.ﬂﬁf

IWS.9^wP@0:GﬂBZ%p}.ﬂﬁcL<KS.P

<1|SN^qBE0K4»<K=@BEI>/ <iBEI>Su9=.QR+uBE+.<iBﬁ+}

iﬃ)
9z}ŁI>G,/1I>SNIW^pPN9:rxy0IWSNomC +<$>0B;I P@0BE0"GE/1^mSN^p"0 ŁopI@Q"<>omopC ij  BE+N014 bWGE<>MN+A<W9;9;I@Q^w<iB;0ﬃP BEI

8Hop0B,k 04BE+N090"B
I>}W0"G;B;^wQ0ﬃ9LIK}lj1r&xz0QIWS.9B;GE=.QB<Ab>GR<KMN+jﬂ	^pS1lH~s-aslW~BE+.<iB4x8^mopo
O0PN0B;0:G;/1^pSN^w9DBE^pQ>*,+N0ﬀ<K=@BEI>/ <iBEI>S

	
x8^pomo`+.<$>01jﬂ	}ŁI>GLbWGE<>MN+rN9BE<iBE0­92®  BE+N09;=N.9;0BLI>}k GE0:PN=.Q0ﬃPABEIe9 ,<>98^pSN^mB;^w<Ko9DBR<iB;0<>S.Pu<>9L9;0BIK}|.S.<Ko9DBR<iBE0:9:r
9;0B	ﬂ	0rF ­  j! 8k "ª  ^®W
ﬀ
Z%p

}ﬂﬁc Z
H[
}ﬂﬁc 6)Iixr=9^pSNb~<>S^mS.PN=.QBE^mIWSIi>0"GB;+N0S=N/0:GI>})9DBR<iB;0ﬃ9IK}8BE+N0A<>=@B;IW/1<KBE<{<>S.P
op0"/1/ <ﬀ_N _xy09;+NIixB;+<iB80:<WQR+0"op0"/10"SB8IK}Zﬁ%p

}.ﬂﬁcy^w98<9( / s=.SN^mIWS<>S.P Er@I>}B;+N09;^mS.b>op0B;IWS.9yIK}1r@<>S.P
BE+=98<KS0"op0"/10"SBLIK}
Z
W[
}.ﬂﬁ\
ﬀ
6LIixrZ
W[
}.c0Zp}.ﬂﬁcf0Zﬁ%p

}.ﬂﬁfrN^mBLG;0:/1<>^mS9sBEI9+.IixB;+.<KB8B;+N0ﬃ909;0BR98<KGE0ﬂZ
W[
}ﬂﬁ

#zCPN0|.SN^mB;^pI>S)Z
W[
} Z
W[
}.
ﬁ
r.BE+N0"S{C^mS.PN=.QBE^mIWS{I>SuB;+.09B;GE=.QBE=NG;0I>}lZ
H[
}
ﬁ
889^pSNbWom0"B;I>S98IK}
ﬁ
<KGE0
Q"I>S.Q:<iB;0:S.<iBE^mIWSI>}L9^pSNb>op0BEI>S.9IK} <KS.P<>G;01BE+N0"GE0}ŁIWG;0 ^pS Z
W[
}.r
B;+.0"GE0}ŁI>GE0C~/1^pSN^p/1<>om^mBDCZIK}Z
H[
}ﬂﬁcxz0
+.<$W0 Z
W[
}.ﬂﬁc Z
W[
}.r@x8+.^pQR+{QIWS.Qop=.P@0ﬃ9zB;+N^w98MNGEIIK}D
0"Bz=9yS.Iix QIWS.9^wP@0:Gy<KS.IKB;+.0"Gy}<K/1^mopC IK}9=N90"BE9zIK}
<M.<>GBE^p<>oO9;0"/1^pb>GEI>=NMHoSBE+N0 !ﬀ,2ﬃ /.-	- 2 3  08"20 )0 IK}o,
UWV
Łf


¡7¢%$7¢ $- !5ﬃ/ - 3 0 ) /kﬃ!,"	$ ) !ﬃ$! /108)'& r/o
§
u o
©
x8+N0"GE0ﬀ};o
§
yp
§
A<>S.P };o
©
yp
©
<KGE0~M.<>GBE^p<>o
9;0"/1^pb>GEI>=NM.9 Łx8^mB;+v1;4P@I>/ <K^pSIK}p ; r ^w9<KS <KMNMNop^wQ"<iBE^mIWS 9=QR+B;+.<KB:r}ŁI>G1<Kopofxy${Z^pSﬀo
§
1^m}6}xy${
§
B;+N0:S
}(&}Dx#y
&S}{$H
©
<>S.P)&S}Dx#
p
©
&S}{f*&S}xp
§
{
*,+N^w9ﬀP@0|.S.^qBE^mIWS ^p9ﬀ<]S<iB;=.GE<>os0?BE0"S.9;^mIWS IK})9;0"/1^pb>GEI>=NM9/1I>GEMN+N^w9/ 91^q})xz0Q"I>S.9;^wP@0"GBDxyI~9;0"/1^pb>GEI>=NM9<KSP <
M.<>GBE^p<>o¤90:/ﬀ^pb>GEI>=.MA/1I>GEMN+N^w9/ 0"BDxy0:0"SB;+N0:/ur@B;+N^w98/1I>GEMN+N^w9;/^p9)<ﬀ9;0"/1^pb>GEI>=NM/1I>GEMN+N^w9/u
UWV
Łf


¡7¢,+`¢ 9=N90"B+ o ¦oT<{M<KG;B;^w<Koy9;0"/1^pb>GEI>=NM.4^p9!ﬀ,ﬃ /.-	- 2 3 ^q}8BE+N0"GE0A0"?@^p9B<u|.S.^qBE0AM.<>GBE^p<>o
9;0"/1^pb>GEI>=NMWo
	r<M<KG;B;^w<Ko¤90:/1^mbWG;IW=NM/1IWG;MN+.^p9;/& rMou o
	<KSP<19;=N.9;0B,ﬂ	0o
	¤9;=.QR+ABE+.<iB, *&lR
§
}ﬂ	~
abcedgfh¤`B;+N09;0ByI>}G;0ﬃQIWb>SN^p:<>Nom0L9;=N.9;0BR9HI>}`<M.<>GBE^p<>o9;0"/1^mbWG;IW=NMHon^w9sP@0:SNIKBE0:P C]Z(}¦oc Low9IrWSNI>B;^wQ0)B;+.<KB
BE+N08^m/ <>b>0,IK}OB;+N08/1IWG;MN+.^p9;/QIW=NowP¤rW<W9xy0:omo r>O0L<|.SN^mB;0L/1I>S.I>^wP0<>^pSﬀB;+.<KBsQ"<>9;0zB;+N08GE0:Q"I>bWSN^mﬃ<KNop0,9=N90"BE9 GE0"/ <K^pS
BE+N09;<>/10>
6)IixrW<bWGE<>MN+]j ^p9y9;<>^pP$-  +ﬂ$%ﬁ!8) / /105ﬃ/  ^q}bWGE<>MN+]jﬂﬁn^p9yP@0BE0"GE/1^mSN^w9B;^wQKr./DC C.E^m} `5
s
^w9s<}Ł=NS.QBE^mIWS }ŁI>Gs0">0:G;C
x{^pSﬂﬁSzy`5 mfzw`5
[
5 m9
[

+N0:Sﬀ<b>GR<KM.+j ^w9M.<KB;+@»P@0BE0"GE/1^mSN^w9B;^wQy<>S.PQ"I>/1MNop0BE0>rKxz0zPN0"SNI>B;0,CmxBE+N0,=NSN^w=N089DBR<iB;089;=.QR+BE+.<iBlm

`5|mx6<
^pSM<KG;B;^wQ=Now<KG,mM}xHp{i }mx0 {O
*,+N^w98<KopopIixL9sBE+N0=.9;0IK}4§<>=@B;IW/1<KBE<B;IQR+.<>GE<WQBE0"GE^m:0)GE0:QIWb>SN^p:<>Nop09;=N.9;0BE9LIK}ﬂﬁ,

g



eŁf


¡7¢%-7¢ /J=  - 0?"20   - $ -!5)/ -3 0 I)/kﬃ !ﬀ"	$¤EZ(}.ﬂﬁ\/10 J 0    08"20 )0 !ﬀ,2ﬃ /.-	?% 2I:
 ,() $&3    $-  +ﬂ$%  !8) / /105ﬃ/  ﬂ -("  () - -6 -=	/ Mﬃ -9(  /   0    05 - 0IC
¯z¯ ¹c°±8²RÏÏ
ﬁ  cC  !8= - 
L !,  C)`0BA=.9|.GR9DBPN0"SNI>B;0]C Zﬁ%p   A}.ﬂﬁf1B;+N0Z90"BAIK}9;=N.9;0BE9AIK}1ﬂﬁ G;0ﬃQIWb>SN^p"0ﬃP Cv<QIW/ﬀM.om0"B;0]M.<KB;+@
P@0"B;0:G;/1^pSN^p9B;^wQ 4§<>=@B;IW/ <iBE<+.<$^pSNb <|SN^qBE090"BLIK}9DBR<iB;0ﬃ9"Z0+.<$>04BEIﬀM.G;IiW0)BE+.<iB,Z%p     }ﬂﬁfc Zﬁ(}ﬂﬁ\
ﬀ
Z%p     }ﬂﬁc Z(}ﬂﬁc 0"BH=.9sQ"I>S.9;^pPN0"G Zp     }.ﬂﬁcr

<14§<>=@B;IW/ <iB;IWSﬀ9;=.QR+ﬀB;+<iB t*+}

r
j O0BE+N0A<>9E9;IQ"^p<KB;0ﬃPnb>GR<KMN+<KSP k B;+.09;0BI>}8^qBR9W0"G;B;^wQ0:9:])9j kj^w9|.SN^mB;0>rBE+N09;0BIK}8}ŁI>SQB;^pI>S9}ŁGEI>/Qk
BEIk ¼P@0"SNI>B;0ﬃPrk+~ 4^w9<|.SN^mB;0 /1I>SNIW^pP~}ŁI>GQ"I>/1MOIW9;^qBE^mIWSZ0P@0"|.SN0 SNIix<}Ł=NSQB;^pI>Sﬀr ﬂﬁu k~Lr
9;=.QR+
BE+.<iBBEI0:>0:G;Cx^pS  ^w9<W9;9;I@Q^w<iB;0ﬃP{BE+N01}Ł=NS.QB;^pI>S x 9;=.QR+ZB;+.<KB xz}#B&xn}ŁIWG<Kopo^pS k A*,+N^w9}Ł=NS.QB;^pI>Sn^p9
xz0"opozPN0|.SN0ﬃP O0:Q:<K=.9;0

^p9M.<KB;+@»P@0BE0"GE/1^mSN^w9B;^wQK*,+N^w9}Ł=.S.QBE^mIWS^w9<M.<KG;B;^w<Koz90:/1^mbWG;IW=NM /1I>GEMN+N^w9/ O0:Q:<K=.9;0
BE+N0A<K=NB;I>/ <KB;I>Sn^w9Q"I>/1MNop0B;0H
^pS=@B;^pop0	 om0"B6x<>S.P{~O0BDxzI{0"op0"/10:SWBR9I>}nﬂﬁ 9;=.QR+ZB;+.<KB6x@p({^p9P@0|SN0:P¤
xp{@rﬂﬁ B;+.0"GE0}ŁI>GE0
z}xp{)^p94P@0"|.SN0:P4)op9;I.r`}Dx#<KSP`}D{<KGE0P@0"|.SN0ﬃP¤rO}ŁI>G40">0:G;Cu9BE<iBE0 k r`}Dx#I}#
^w98P@0|SN0:P 

^p98Q"I>/1MNop0B;0 rN^mBL^w9L<ﬀ=NSN^wW=.09DBR<iB;0IK}k r.<W9

^p9)QI>/1MNop0BE0>rz}{}(,^p9)P@0|.S.0:P¤rN^mBL^w9L<ﬀ=NSN^wW=.0
9BE<KB;0]zuIK},k ]*,+.^p9P@0|.S.0:9<uM<iB;+ }ŁG;IW/BEIBzuop<>0:omop0:Pxp{n<KSPZB;+N0:G;0"}ŁI>GE0>r<>9

^w9M<iB;+N§P@0"B;0:G;/1^pSN^p9B;^wQKr
z}xp2{}#c8z`}Dx#z}{}¤s@I
A^p9,<M<KG;B;^w<Ko9;0"/1^pb>GEI>=NM /1IWG;MN+.^p9;/ur¤SNIix QIWS.9;^pP@0:GH|.S.^qBE049;=N.9;0BzIK}kK~
  ­ xtj xz}.9 4®rN90"B v^w9,0:=.<>o&B;I`R
§
}8<KSPBE+N0"GE0}ŁIWG;0GE0:QIWb>SN^p:<>Nop0>
ﬀ
Zﬁ(}ﬂﬁ\BZp     }.ﬂﬁi

IWS.9^wP@0:Gﬁ  Z(}ﬂﬁ
4<>S.P~9E<$C R
§
}ﬀ18}ŁIWGﬁZ<M.<KG;B;^w<Ko9;0"/1^mbWG;IW=NM
/1I>GEMN+N^w9;/ <KS.Pﬂ  o x8^qBE+q};o
yIp

<|.S.^qBE0 M.<KG;B;^w<Ko 9;0"/1^mbWG;IW=NM ¼<KS.P

B;+N0PNI>/ <K^pS~I>}9p



IWS.9;^pP@0:G90"B
Łr¨o « ­(¬6yL®x8^qBE+IWM0:GE<KB;^pI>SpNP@0|SN0:Pu<>9z}ŁIWomopIixL9

p ¬

y@oW«­(¬®y}

y,

<KS.P

p8B9p





Wo@«­¬®
}¦Ł yp y^w9,<M.<>GBE^p<>o¤90:/ﬀ^pb>GEI>=.M[]I>GEMN+N^w9/Q"<>SAO00?B;0:S.P@0:PB;IŁ ¼QI>/1MOIW9;0:PAx8^qBE+Q:<KSNIWSN^pQ:<KoO^mSKJD0:QBE^mIWS
I>}\o ^pSWBEIHŁ z09B;^popo`+.<$W0`R
§
}ﬀr.x8^mB;+ﬃ Ł sZ0Q"I>S.9B;GE=.QB8BE+N0<>=@B;IW/1<KB;IWS

r.=.9;^mS.b 0"op0"/10"SBE9
I>}
Ł<W9,>0:GBE^pQ"0:9j rF ­}zy$xyﬀp z}x0$Bjx@-q!WŁ ®Wr@S.Iix

rF }jy­I®My"
^pGE9B:rNP@I0ﬃ9

9;<KB;^w9D|.0ﬃ9zB;+N0Q"I>S.PN^qBE^mIWS.9,IK}FHG;IWMI9^mB;^pI>S{_@#
)=@B;IW/1<KB;IWS

+<>9z<|.SN^mB;09;0ByI>}
9BE<iBE0:9 ¦Ł\^w9,<|.SN^mB;04/1I>SNIW^pP r^qB,^p9,Q"I>/1MNop0B;0C1Q"I>S.9B;GE=.QB;^pI>S
P»SIWGEP@0:GHBEI
0ﬃ9DBR<KNop^p9;+B;+.<KB

^w98M.<KB;+@»P@0"B;0"GE/1^mS.^p9B;^wQ<KS.P^mBLG;0ﬃQI>bWSN^p"0:9z9;0Bﬂ xy0x8^pomo
9+NIix B;+.<KB
m `5
s
[
5
[
0m+p `}Dx#
#zC^pS.P@=.QB;^pI>SuI>SP&( *4}ŁI>Gx@
 

(#z<W9^wQ yS%$2WCQI>S9DBEG;=.QB;^pI>SIK}j1
DP»S.P@=.QB;^pI>S 1=NM.MI90}ŁI>G1<KopoD9'& &\y}x F
;
Pm

`5
s
[
5
[
wmp(`}Dx# 6LIixop0BGm
v
`5 ) x8^qBE+

F <>S.P
x 
 
ﬁ
§
]*,+.0"GE00?@^w9DBR91z{9=QR+nB;+.<KB'm
v
x
u z

`5
[
 #zCZ.<>9;^wQ<KS.Pn^pS.P@=QB;^pI>S QI>SP@^qBE^mIWS.9:rz mBp>}

<>S.P
[
 zp*z}x0H*,+N0:G;0"}ŁI>GE0>r
[
 mp*z}

p*z}x0c mp z}

px#
*,+=.9

^w98M.<iBE+@»P@0BE0"GE/ﬀ^pSN^w9DBE^pQﬀH)S.Pu<Kow9I

GE0:QIWb>SN^p"0ﬃ9 +
9}

  ­x@-
ﬁ
j?m+yL

S5+z}mﬂ?®
 ­x@-
ﬁ
j?m+y,z}mﬂ\-z}x0?®
 
R
§
}z} i,
 
abcedgfh¤8*,+N0ﬀ+CMI>B;+N0ﬃ9^w9LBE+.<iB4B;+.0+4»<K=@BEI>/ <iBEI>S{^w9Q"I>/1MNop0BE0^w9)S.0:Q0ﬃ9;9E<KGEC#zB;+N0ﬀ^pPN0"SB;^mBDC{G;0:op<KB;^pI>S{^pS<}ŁG;0:0
/1I>S.I>^wP^w9 SNI>By<GE0:QIWb>SN^p:<>Nop0zGE0"ow<iBE^mIWS1N=@Bs^mByQ"<>S10G;0ﬃ<Kop^m:0:PC1<ﬂ4»<K=@BEI>/ <iBEI>Sﬀ+.<$^mSNb<4|SN^qBE0)9;0BsI>}¤9BE<KB;0ﬃ9
<>S.P9;=.QR+B;+.<KB `5 ^w9LP@0BE0"GE/1^mSN^w9B;^wQ4}ŁI>G80:<WQR+Hx-ﬂﬁ,
6)Iix FHGEI>MOIW9;^qBE^mIWS.9 _@ Y<>S.P1_@#L<>omopIixL9
B;+N0,0?BE0"S.9;^mIWSBEIM.<KG;B;^w<Ko@9;0"/1^mbWG;IW=NMI>}xz0"opoq§tSNIix8SGE0:9;=NomBE9
}ŁI>G /1IWSNI>^wPN9:

g



eŁf


¡7¢/.`¢10* !-&: $- !5ﬃ/ - 3 0I) /kﬃ!ﬀ("	$ 0+o - #%6o	Ec' / -(=   3 34' / Mﬃ$&!ﬀ,$ !5)/ 032
G / K !I= !8: 
§
PZ(}¦of- #% 
©
PZ
W[
}¦oc8E 
§
ª 
©
-Z
W[
}¦oc54
G / / K)ZA}¦oc /10-2,	 34,- -3 ﬃ  2 !ﬀ-64
Gﬃ/ / / KrZA}¦oc Z
W[
};oc / o /10 (  /   3F:ﬃ &!,- 2%GN 87/kﬃﬂ + J  !ﬀI)+K64
G /J=,K)ZA}¦oc6Z
W[
};oc / o /10 (  /   3F:ﬃ &!,- 2%- #% !ﬀHG973  .J  !ﬀI)+K64
ŁÉ¯`
  gih@f  
h;gih
	
e #
G*=,K q Z(}¦of
 ­xTR
§
 j!x@o® 39N& 9
[
 4
G*=	/ K qPZ(};ots@o
	~q   ﬃ
 
; §
} ; sk ; 
 ! 0 () ,&1Wn - #% !- 3 3@9 ; PZ(}¦of8yk ; -ZA}¦o
	 GN 2-	 / J  !ﬀI)+KAC
L !,  C 
	 ¢8I1op0B

§ <>S.P

© O0BDxyIo»<K=@BEI>/ <iBR<N
@<$C

§ }.j§ﬂyO9$§ﬂy
\§8y

©+ }jB©AyO9 ©(y
©y
S§ 9}

§I,<KS.P f©+*+}

© Z0P@0|.S.01j§sPjB©4BEI 00ﬃ=.<Ko&BEI
­M}Nm§ﬂym© 
x
u }
[
§ﬂy
[
©BjAm§ 
x
u
s
[
§ﬀwm© 
x
u
s
[
©A®W
P§}Sj§<KSPejB©<>G;0P@0BE0"GE/ﬀ^pSN^w9DBE^pQ ŁGE0:9;MM.<KB;+@»P@0BE0"GE/1^mSN^w9B;^wQKr@QIW/ﬀM.om0"B;0	rB;+N0:Sj§Ss'jB©^p9,P@0"B;0"GE/1^mS.^p9B;^wQG;0ﬃ9M
M.<KB;+@»P@0"B;0"GE/1^mS.^p9B;^wQKrNQ"I>/1MNop0B;0 
.=NGBE+N0"GE/1I>GE0^m}} 9$§ﬂyO9*© `5
s

s
}
[
§(y
[
©yB;+N0:S-9L§ S5
s
[
§4<KSPG9 © `5
s
[
©KH*,+N0:G;0"}ŁI>GE0xz0+.<$>0Wr
+}j§s-jB©(y­} 9$§ﬂyO9 ©?®My
\§9s ©ﬂ 9}

§I7ª +}

©

}.9$§ﬂy/9 © S5
s

s
}
[
§(y
[
©4 \§6s ©n5

9$§ S5
s
[
§ 9 © `5
s
[
©i

x j§ x jB©

I>S>0:GE9;omCWr
9;=NMNMOIW9;0
BE+.<iB)IWSN0I>}BE+N0bWGE<>MN+u^p9QIW/ﬀM.om0"B<KS.PuM<iB;+N§P@0"B;0:G;/1^pSN^p9B;^wQ Ł}ŁI>G)0"?N<K/1MNop01j§ )<KS.PBE+.<iB+x 9}

§`ª 9}

©ﬂr
BE+N0"GE0)^w9y<M.<iBE+A^pSjB©om0ﬃ<>P@^pSNb}ŁG;IW/ 9 ©)B;Iﬀ<>0:GBE0?ﬁA^pS)© Łow<KO0"opom0ﬃPx7§ﬂy$x#©(y4440y$x
 
0"op0"/10"SBE9zI>}zo  )9Dj§L^p9
Q"I>/1MNop0B;04BE+N0"GE0^p9L<ﬀM.<KB;+}ŁGEI>/|9$§)op<>0:omop0:Px7§ﬂy,x¤©y4447y$x
 
op0:<WP@^mS.bBEI <ﬀ9BE<KB;0rBE+N^p9LM.<iBE+^w9,ow<KO0"opom0ﬃPxrB;+=.9
<W9nj§4^p9LM.<iBE+@§PN0B;0:G;/1^pSN^w9DBE^pQ<>S.PWx §8\§iz*,+=.9,B;+.0"GE0^p9L<1M<iB;+u}ŁGEI>/ } 9$§ﬂyO9 ©zow<KO0"opom0ﬃPWx0§y,x¤©Ay4440y$x
 
op0:<WP@^mS.bBEIv}ﬀyﬀ#6 \§6s z©WA*,+N0:G;0"}ŁI>GE09}

§\ª 9}

©6 +}j§6s#jB©y­M}.9$§y/9 ©8®y
§s ©r`BE+N^w9<KopomIixL9BEI
Q"I>S.Q"om=.PN0A
9}

§ 7ª)+}

© c*+}j § sPj © y­} 9 § yO9 © ?®My
 § s  © 
x8+N0:S 0"^mB;+.0"G

§
I>G

©
^w9M.<iBE+@§PN0B;0:G;/1^pSN^w9DBE^pQ<KS.P QI>/1MNop0BE0>Z*,+N^p9ﬀMNGEIi>0ﬃ9B;+<iB ^1^w9BEG;=.0>rH<KSP <Kow9I]B;+.<KB
Z(}¦ofs^w98QopIW9;0:P=NS.PN0"G8^pSWBE0"GR90ﬃQBE^mIWS

D
	
¢0+.<$>0<KopG;0ﬃ<>P@CB;+.<KB+Z(}¦of^w9Q"omI90ﬃP=NS.P@0:G^pSB;0:GE9;0:QB;^pI>SP§B1GE0"/ <K^pSnB;IZ9+NIix BE+.<iB]^{O0"opI>SNb9BEI
Z(}¦of)<>S.P{BE+.<iB^qB^w9QopIW9;0:P]=.S.P@0"GQ"I>/1MNop0"/10"SBE<KB;^pI>SC^pI>=.9;omCB^W Z(};oc8}Ł=.GBE+N0"GE/1I>GE0}ŁI>G<>SCuM.<KB;+@
P@0"B;0:G;/1^pSN^p9B;^wQ<KS.PuQ"I>/1MNop0B;0o§b>GR<KM.+j1rNxz0+.<$>0
+}jy/9?y
`E +}jy/9?ykts
x
iŁ
I]Z(}¦ofs^w98QopIW9;0:P=NS.PN0"G)Q"I>/1MNop0"/10"SBE<KB;^pI>S

DD	

	
¢

I>S9^wP@0"Go |.S.^qBE0"opCb>0"S.0"GR<iB;0ﬃP0Ł  ﬂﬁ }ŁIWGﬀ9;I>/10A|.SN^mB;0-  o,n*,+N0:G;0"}ŁI>GE0<#4»<K=NB;I>/ <KBE<
x8^mB;+ < |SN^qBE090"BI>}ﬀ9BE<iBE0:9^w9|.SN^mB;0>L0:S.Q0WrC MNGEI>MOIW9;^mB;^pI>S.9u_@ Y <>S.P _N # Z(}.ﬂﬁ\ﬀ Z
W[
}.ﬂﬁcr /DC C.E
Z(}¦off Z
W[
}¦oc
P»SvI>GRP@0:GBEIMNGEIi>0B;+.<KBGZ
W[
};oc@ Z(}¦ofrz^qBA9;=Q0ﬃ91B;I9;+NIixBE+.<iBﬃrzx8+.0"S8 ^w9<nQI@P@0Wrz<>SCP@0BE0"GE/1^mS@
^w9DBE^pQP4§b>GR<KMN+ j ^p91M<iB;+N§P@0"B;0:G;/1^pSN^p9B;^wQKv=NMNMOIW9;0B;+.<KB]zw`5
s
m{<KSP zw`5
s
[
 0u+.<$W0Gz


x
u
s
ppIp

x
u
s
mu<>S.P
z

x
u
s
ppIpﬁﬀ
x
u
s
[
r.x8^mB;+x
§
ppIp$x<2 {
§
pIppL{
 
,)9, ^w9)< Q"IPN0>r@&1 7 <KS.PWx
§
{
§
y4440y$x
 
{
 
r+.0"S.Q"0>r<W9j
^w98P@0BE0"GE/1^mSN^w9B;^wQ1m9
[


	
¢  5 )0B rZA}¦ocDa +}jy/9?y
Lx8^qBE+#j< M<iB;+N§P@0"B;0:G;/1^pSN^p9B;^wQ<>S.P]Q"I>/1MNop0B;0o§b>GR<KMN+ <>S.P#kts
|.S.^qBE0	H.I>G80ﬃ<>QR+xzy,{Woxz0+.<$>0
xTR
§
9}.jyO92y\ ­{1jMxpI{H 9}.jy/9?y?® ­{1jW98}xp{4®9*+}.jyO9*xzy
*,+N0:G;0"}ŁI>GE0>r(xTR
§
+}jy/9?y
c +}.jymy
}ŁIWG9

`5 mWﬂL0"SQ0B­xSR
§
jAx@@oS®/­9}.jymAyjm-kts®L^w9s|.SN^mB;0>

ﬃ 0"Bl o9=.QR+B;+<iB­xTR
§
 jﬂx@o®8^w9|.SN^mB;0W76)Iixxz08=.9;0,<4SN0:x 9;C/OI>oSNIKBH^pSo xz0,Q"I>/1MNop0BE0
o^mSBEI1<ﬀM.<>GBE^p<>o90:/1^mbWG;IW=NMoW«­I®C0?B;0:S.P@^pSNb1^qBR98I>MO0"GR<iBE^mIWS1pN<W9z}ŁI>opomIixL9

pIBqp

q}ŁI>GL<Kopo

o,
.I>G<Kopoxﬀ o,r¤xy01P@0"|.SN0 90"B xZBEIO06x
R
§
 ^m}ix0 <>S.Px
R
§
 «­M®ﬀ^q}xt 1Z0ﬀ9;0B  BEIO0+1*,+N^p9
<>omopIixL9yB;+N0P@0"|.SN^mB;^pI>SuIK}
}ŁI>opomIix8^pSNbo§b>GR<KMN+`
j  ­ x 
x
u xHp{1jx@oW«­I®fH{HWo®
kts^w9,|.S.^qBE0>r@j ^p9)QI>/1MNop0BE0<KS.PM.<iBE+@»P@0BE0"GE/ﬀ^pSN^w9DBE^pQA x

`5 xp{&HN=NG;B;+.0"GE/ﬀIWG;0B;+.0}ŁI>opomIix8^pSNbﬀ^p9,BEG;=.0A
{+}jy y­ xtjM6 x7®
 ?xo
y$ x6 

`5 x 6 {w{H-
B;+=.9,  +}.jy y­ x jM4 xz®ﬂ-Z(}¦oc

7
	
¢ﬃ
ﬃ ,C ^m^ Z^w9)QopIW9;0:PuC=NSN^pI>SL*,+.0"GE0}ŁI>GE0^mBI>S.omCG;0:/ <K^pS.9,B;I9+NIix BE+.<iB)bW^mW0"SB ^pSBZﬁ(};oc8<>S.P
ﬂ	&^pSZﬁ(};o
	~r@ sPﬂ	7-Z(};o s@o
	~
6)Iix op0B4Ł <KSP ŁF	HO0 |.SN^mB;0M<KG;B;^w<Kos9;0"/1^pb>GEI>=NM7< & <KS.P &	 BDxzI{M.<>GBE^p<>os90:/1^mbWG;IW=NMn/ﬀIWG;M.+N^p9;/ 99;=.QR+ZB;+.<KB
  &iR
§
}ﬀ1<KS.Pﬂ	
 &lR
§
}B	}ŁIWG  Ł yﬁB	 ŁF	¼10"B6Ł s1ŁF	+.<W9<S.<iBE=NGE<>oM.<KG;B;^w<Ko 9;0"/1^mbWG;IW=NM
9B;GE=.QBE=NGE0>r@xz0PN0|.SN0M<KG;B;^w<Ko¤90:/1^mbWG;IW=NM/1IWG;MN+.^p9;/ u<>9z}ŁIWomopIixL9
¯z¯ ¹c°±8²RÏÏ
  cC  !8= - 
Wroﬀs@o
	>uwŁ s@ŁF	9=QR+ABE+.<iB z}xy${c }(&S}x08y
&	*}{$
Z0+.<$>0ﬁ`R
§
} s B	~f }`R
§
}ﬀs  R
§
}B	J$rNB;+=.9 sPﬂ	¤-`R
§
}ﬀ s #	S-Z(}¦oﬀs@o
	
 5 z^pS.<KopomCWrNop0B 0^mSBZ(}¦of,<KS.P-  +}.jyO9?y
z}ŁIWGL9IW/ﬀ0M<iB;+N§P@0"B;0:G;/1^pSN^p9B;^wQ<KSP{QI>/1MNop0BE0o§b>GR<KMN+
j Łx8^mB;+]<|.SN^mB;0W0"G;B;0?90"B: #zC Ł r@}ŁI>opomIix8^pSNbﬀ0:=N^pi<Kop0"S.Q"04IWSoS
x 

{ ^m}SxSR
§
  {tR
§
1r^p9I>}s|.S.^qBE0 ^mS.PN0?¤10 P@0:SNIKBE0ﬀC

x>

BE+N0Qow<>9E94IK}y0:om0:/10"SB x
 6LIix

x>


ﬃ­9}.jyO92yO9*{jx 

{>®Wr@+.0"S.Q"0

x>

Z(}¦ofH}ŁIWGL<Kopo0x{^mSo,
`0BZ -ZA}¦oﬀsWo 	  #yC Ł rtZT+.<>98<|.S.^qBE090"B+h I>}
op0} BLGE0:9;^pPN=.<Kow9I
h  ­}xy$x<	.R
§
Z jMx@o@x<	0o
	D®W
*,+N0:G;0"}ŁI>GE0­xSR
§
oep7}.ZBj&xﬀ o®#§(}Dh4<KSPv­x<	
R
§
qH7}.ZB6j¤x<	c o
	D®>©M}Dh6x8+N0"GE0'oep7}ZBG;0ﬃ9M
qH7}ZB 
P@0"SNI>B;0ﬃ9BE+N0z9;0BIK}Nop0} B G;0ﬃ9M
G;^pb>+B5¤+.<>S.P9;^pPN0s0"op0"/10:SWBR9IK}.GE0"ow<iBE^mIWS1Z 
<KGE0H|SN^qBE0z9;0BR9"*,+=.9oep7}ZB
G;0ﬃ9M
qH7}ZB z^w9L<ﬀG;0ﬃQI>bWSN^p:<K.om049=N90"BLIK}
o G;0ﬃ9Mco
	1s@I
Z  ﬃH­

x&

s

x 	 

j#}xy$x 	 Z6®
^w98<|.SN^mB;0=NSN^pI>S{<>S.PA0ﬃ<>QR+}<>QB;I>G8^w98<ﬀMNGEIPN=.QBLI>}
GE0:QIWb>SN^p:<>Nop049;=N.9;0BR9"
Z09^p/1MNomCB;GR<KS.9;op<KB;0ﬃP B;+.09DBR<KS.PN<>GEP.9yP@0"|.SN^mB;^pI>S.9LIK}
GE0:Q"I>bWSN^mﬃ<KNop0<>S.PGE<KB;^pI>S.<>oO9;=N.9;0BR9,IK}
/1IWSNI>^wPN9zb>^p>0:SA}ŁIWG
0"?@<>/1MNom0)^mS1 #z0 #iX  LS^mSBE0"GE0:9B;^pSNb0?N<>/ﬀM.om0IK}
<M<KG;B;^w<Ko&90:/ﬀ^pb>GEI>=.M ^p9sB;+N09;=N@JD0:QBzI>}¤B;+N0ﬃ90om^pSN0ﬃ9IB;+.049;0BzIK}
<>GEQ:9 Łow<KO0"opom0ﬃPux8^qBE+~<KS{0:om0:/10"SB)IK}H<1|SN^qBE09;0B5,0"BDxy0:0"S{0:om0:/ﬀ0:SBE9LI>}s<ﬀ}ŁG;0:0/1I>SNIW^pPu^w9)<M.<KG;B;^w<Ko`9;0"/1^pb>GEI>=NM`<
^mBE9,GR<iBE^mIWS.<Ko¤9;=N.9;0BE9)<KGE0)BE+N0GE<KB;^pI>S.<>o&b>GR<KMN+.9:
QSR;Q UWV
XY!ZLV\[]M^`_aZ$bcX!dfe+g9]vV
	 bfX!V
g+]
P»SB;+N^w9H9;0:QB;^pI>SrWxy0,x8^pomo.Q"I>S.9;^wP@0"G <KSﬀ^p/ﬀMOI>G;BE<>SBH0?N<K/1MNop0,IK}M<KG;B;^w<KoN9;0"/1^mbWG;IW=NM7¤BE+N0L9;0BHIK}OGE<KB;^pI>S.<>o@b>GR<KMN+9"
@I
Q"I>S.9;^pPN0"GL<KSu<KGEN^mB;GR<KGEC1|.SN^mB;09;0B <KSPPN0"SNI>B;04^mBE9)<>9E9I@Q^w<iBE0:PA}ŁG;0:0/1I>SNIW^pP¤ Z0x8^pomo
QI>S9^wP@0"G8bWGE<>MN+.98<W9
9;=N.9;0BR9HIK}ss  BE+N09;0BzIK}¤b>GR<KMN+9 Ii>0:G,x8^mB;+A<>GEQ:9 ow<KO0"opom0ﬃP1^mSHNIWGsQIWSW0"SN^p0"SQ0>r90"BlNﬁﬀ3ﬂﬃ
^w98P@0"S.IKB;0ﬃP-j
ﬀ
}I
6)Iixr@x8^qBE+}Dxzy

;
y${
p
;
}x
	
y

;
y,{
	
f }xpx
	
y

;
y${pI{
	
r90"B 

s­

;
®s



;
^pS!z^w98<1/ﬀIWSNI>^wP¤H989DBR<iB;0ﬃP
^pS

?N<>/ﬀM.om0_@p2B;+N0=NSN^pI>SIK}
B;+N0ﬃ90/1I>SNIW^pP.9 S.<K/10"opC>s s"5y^p9,<M.<KG;B;^w<Ko¤9;0"/1^mbWG;IW=NM0P@0:SNIKBE0C@p
BE+N0I>MO0"GR<iBE^mIWSA^pS#svsﬃŁx8+.^pQR+u^w9/p
;
}ŁIWG80:<WQR+#/s­

;
®s#
abcedgfh¤B;+.^p9pyIWM0:GE<KB;^pI>Sv}ŁI>Gb>GR<KMN+9 ^p9A^mSP@0"0ﬃP¤r)9;^m/1^pop<>GB;IB;+N0Z9CS.QR+.G;IWSN^mﬃ<iBE^mIWS MNGEI@P@=.QBA}ŁI>GAB;GR<KS.9;^mB;^pI>S
9;C@9DBE0"/ 98P@0|SN0:PC6L^pi<iB)<>S.P)G;S.I>owPA^pS 96 Aﬂ§
Z0<KGE0S.Iix <K.om04B;IPN0|.SN04BE+N090"BLIK}GE<KB;^pI>S.<>o¤b>GR<KMN+.9:
UWV
Łf


¡7¢%$`¢*,+N090"B)IK} GR<iB;^pI>S<KobWGE<>MN+.9:r.P@0"S.IKB;0ﬃPZ
H[
}&7s
 s?8^w98B;+.0}<K/1^pomCIK} GR<iB;^pI>S<Ko9;=N.9;0BE9
I>}0svsﬃﬃ
0"Bz=9yS.IixG;0ﬃQ"<KopoNBE+.<iB8<)!ﬀ- 0I%" ! ^p9z<|.SN^mB;0<K=@BEI>/ <iBEI>SIiW0"GsM<K^pGE9 9;0"0}ŁI>Gz0?N<K/1MNop0 L=@A
 #z0 #iXﬂ 
 GR<iB;^pI>S<Ko¤GE0"ow<iB;^pI>S  /DC C.E<ﬀGR<iB;^pI>S<Ko9;=N.9;0B8IK}sz^w9,GE0:QIWb>SN^p"0ﬃPC<ﬀGR<iBE^mIWS.<KoOB;GR<KS9;P@=Q0"Gﬃ
*,+N0:G;0^w9<n9DBEG;IWSNbGE0"ow<iBE^mIWS.9;+N^mM 0"BDxy0:0"S GE<KB;^pI>S.<>o,b>GR<KMN+.91<>S.PGR<iBE^mIWS.<Ko,GE0"ow<iBE^mIWS.91<KS.P B;IQR+.<>GE<WQBE0"GE^m:0B;+.0
}<>/ﬀ^popCIK}GE<KB;^pI>S.<>o&b>GR<KMN+.9z^pS{</1IWG;0MNGR<>QB;^wQ"<Ko&x,<$Cxz04x8^popo=.9;0 34- 23 342% ﬃ!ﬀ- 0%("!0
UWV
Łf


¡7¢D£('7¢4 3 -ﬁ23 3 ?% ﬃ!ﬀ- 0I%" !ﬃ) +* yOq>y
Sy2hy
-,8IiW0"G rO^w9Q"I>/1MI90ﬃPuIK}s<|.SN^mB;0190"BIK}s9BE<KB;0ﬃ9
1r<9;0BuIK}^pSN^qBE^p<>o9DBR<iB;0ﬃ9q '1r< 90"BIK}|.S.<Ko9BE<iBE0:9  '1r)<|SN^qBE0Z9;0BuIK}BEGE<>S.9;^qBE^mIWS.9 I>G0:P@bW0:9
h  s#s.0s <KSP<>Su<>MNMNop^pQ:<iBE^mIWS) }ŁGEI>/^mSB;IHl/ﬀL
`^mtW0)}ŁIWG4 bWGE<>MN+.9:rWBEGE<>S.9;^qBE^mIWS1}zy$xy${¤y"(yIK}B;GR<KS9;P@=Q0"G ) x8^mopoO0P@0"SNI>B;0ﬃPAC
10

x
u
2
IWG89^p/1MNomC 
10

x
u!^q})
^w9,=NS.P@0:GE9B;II@P¤ 6)Iix 9;^p/ﬀ^pow<KGEomCA<>S0:om0:/10"SB6}xy43>y${S.0svsﬃ^w9 !ﬀ,ﬃ /.-	?%4CB;GR<KS9;P@=Q0"Gﬃ) ^m}
BE+N0"GE0^p9
<ﬀM.<KB;+
65


0


x
u
2

§
pIppﬀ
 
R
§

ﬀ
0

ﬀ
x
u
2

 
<>S.P 65-q.r 
 
 1r!xx
§
pIppLx
 
r&{4{
§
pIpIp,{
 
<>S.P3+}
 

abcedgfh¤<KSu^pomop=.9B;GR<iBE^mIWSI>}`B;GR<KS9;P@=Q0"G80"?@0:Q=NB;^pI>Sx8^mopoO04bW^mW0"S^mS

?N<>/ﬀM.om0_Nm2$_@

g



eŁf


¡7¢D£¤£¤¢87 ﬃ !ﬀ-,$& j /  j
ﬀ
}#/10 !,- ﬃ/  .-39/  - ¤%   3F: / #/  0 - ﬃ/10 ( 0  .  #J   3 3 (' / Mﬃ
ﬁ9I" /J= -3  %$&!ﬀ,$ !5)/ 032
G / K)j 23 Mﬃ0   J  08)- 3 3 05 08"20   j
ﬀ
}&   -/ / Mﬃ 2
^EJ­

x
uaM®EJ­;:

x
ua® - #%­I

x
u<:`®AE!- 3 36:@.vE -3 3=3!E -¤%  3  0?%H" ¤%ﬁ!+«iEcp - #%E 4
G / / K)j /10- (  /  " /    !,- ﬃ/  .-3 !ﬀ 3 -)/  0= ! ,-ﬁ2 3  ) !32
j $ﬃ
;>
ﬀ
Z

E!Z

PZ
W[
}s­?3!®sI 4
Gﬃ/ / / Krj /10 !ﬀ,2ﬃ /.-	?% 2I:3 - 2 3 3 ?% !,- ﬃ/  .-3%ﬃ!ﬀ- 0%("!IC
ŁÉ¯`
  gih@f  
h;gih
	
e X
L !,  C 
	 *,+N^w98^p98<1P@^pGE0:QB)Q"I>S.9;0:=N0:S.Q04IK}FHGEI>MOIW9;^qBE^mIWS_N Yr%Ł^ 8
­I

x
uy4:

x
uyL

x
u<:tj(:@#3.®ﬀﬁv #svsﬃ
 D
	 P§}nj ^w9<|.SN^mB;0 =.SN^mIWSnIK}yGR<iBE^mIWS.<KoH9;0BR9"r
^qB^w94B;+.0"S <GE<KB;^pI>S.<>o 90"BCP@0|.S.^qBE^mIWS

I>SW0"GR90:omCWr¤^q}nj ^w9^pS
Z
W[
}#s s r@BE+N0"S{9;0Bjª 9s­ 3&®/s#^w9,^mSZ
W[
}9s­ 3&®/s#r.<>Q:QIWGEP@^pSNbB;I FHGEI>MOIW9;^qBE^mIWS_N .r
O0:Q:<K=.9;0   s1­ 3&®/s  ^w98^pS-Z(}&  svsﬃ  
 DD	 *,+.^p98^w98<1P@^pG;0ﬃQB)QIWS.9;0:=N0"SQ04IK} Ł^p^1r.<KS.PFHGEI>MOIW9;^qBE^mIWSu_N Y#^m^ 
FHGEI>MOIW9;^mB;^pI>S_Nm2W249BE<KB;0ﬃ9sBE+.<iB8}ŁIWG8<KSCb>GR<KM.+j ^pSZ
H[
}&¤sﬃs 8r@G;0:op<KB;^pI>S7

x
u
s
rF ­M}xy${/jMx

x
u
s
{>®^p9
GR<iBE^mIWS.<Ko}ŁI>G80ﬃ<>QR+#31^pS. H*,+N0"GE0}ŁIWG;04xz0<>op9;I^pSB;GEI@P@=.Q0
x
u
s
r¨ ﬃ
;>
ﬀ

x
u
s
r@x8+.^pQR+^p98<>op9;I1<GR<iBE^mIWS.<KoOGE0"ow<iB;^pI>S`
6<iB;=.GE<>omopC~xz0AP@0:SNIKBE0C

x
u
s
}x0G;0ﬃ9M
x
u
s
}Dx#ﬀB;+.0^m/ <>b>0I>},xzI>GRPxCZG;0:op<KB;^pI>S

x
u
s
ŁGE0:9;M
x
u
s
 <>S.P
9;^m/1^pop<>G;opC}ŁIWG)9;=N.9;0BE9)IK} 8)op9;I }ŁI>G<1GE<KB;^pI>S.<>ob>GR<KMN+j B;+.0"GE0<KGE0MI9;9;^pNomC/ <KSCBEGE<>S.9;PN=.Q0:GE98bW0"SN0:GE<KB;^pSNb
^mB:r@BE+=.9,xy0x8^pomo
P@0"SNI>B;0C

}jyB;+N09;0BLI>}`B;GR<KS9;P@=Q0"GR9zb>0:SN0"GR<iBE^mSNb'j1
Z0x8^mopoSNIix b>^p>09IW/ﬀ00"?@<>/1MNom0ﬃ9,IK}GE<KB;^pI>S.<>o&b>GR<KMN+.9:
9  h 
v7; ¡7¢D£!¡0¢)*,+.0 b>GR<KMN+^mS^mbW=NGE0 _Nm21^w9Q"<>omop0:P~B;+N0 bWG;^wP¤ *,+N^w9^p9<GR<iBE^mIWS.<KobWGE<>MN+~bW0"SN0:GE<KB;0:PC{B;+.0
BEGE<>S.9;PN=.Q0:GzIWS^pb>=NGE0_@²_@
P§BE989;0:Q"I>S.PI>GRP@0:Gz/1IWS.<>P@^wQB;+N0:I>GEC ^p9L=NS.P@0ﬃQ^wPN<KNop0+N0"SQ0GE<KB;^pI>S.<>o&b>GR<KMN+.9z+.<$W04<>S
=NSP@0:Q"^pPN<>Nop09;0:Q"I>S.PI>GRP@0:Gz/1IWS.<>P@^wQB;+N0:I>GEC>
 
 
 
 
 
 

















^pb>=NGE0_@p2A *,+N0bWG;^wP¤r@x8^mB;+u>0:GBE^pQ"0:9z^mS­

yO®1





	




	


	

	

	

^mbW=NGE0_N _! *`GR<KS.9EP@=.Q"0"G,GE0:QIWb>SN^p"^pSNbB;+N0bWG;^wP
+CPNI0ﬃ9zB;+N0<KGRQ4}

Hyﬂy


©
zO0"opI>SNb1BEI1B;+N0bWGE<>MN+~@^m/1MNopCAO0:Q:<K=.9;0B;+N0}ŁIWomopIix8^pSNb1M.<iBE+^w98^pSuB;+N0BEGE<>S.9
P@=Q0"G

0

x
u
0
x
u I©
 0
x
u ©
<>S.PBE+.<iB)^w9L<>9E9I@Q"^p<KB;0:PB;IﬀB;+.0|.S.<Ko
9DBR<iB;0ﬁ
©

9 
h 
v7;
¡7¢D£AX7¢)*,+.0b>GR<KMN+^mS{^mbW=NGE0_N Vﬀ^w98<KSNI>B;+N0:G80?N<K/1MNop0IK}GE<KB;^pI>S.<>o&b>GR<KMN+
¯z¯ ¹c°±8²RÏÏ
2ﬃa  cC  !8= - 
 
 
















 

 





 


^pb>=.G;0_@ V! *,+N0bWGE<>MN+

 

 

 

	

 	 







 


	


	 
 	

 	 
 	

 	 

	


	

	





^mbW=NG;0_N Y>*
GR<KS.9EP@=.Q"0"G,G;0ﬃQIWb>SN^p"^pSNbBE+N0b>GR<KM.+

 

 

 
Z0|.SN^w9+ux8^mB;+{<ﬀop<W9DB80?N<>/ﬀM.om09;+NIix8^mS.bBE+.<iB8BE+N0B;GR<KS9^mB;^pI>Sb>GR<KMN+.9zI>}L  ﬃ!5/ .  0y<>G;0GR<iBE^mIWS.<Ko&b>GR<KM.+.9"
9 
h 
v7;
¡7¢D£ `¢).I>GL/1IWG;0P@0"BE<>^mo
I>SuF0B;GE^`S.0BE9LB;+N0G;0ﬃ<>P@0:G8/1<$CG;0"}Ł0"G8BEI@ 5L0§z F0"B;GE^`SN0"BQ"<>Su09;0"0:S
<W9L<ﬀ|.SN^mB;09;0BIK}B;GR<KS.9;^qBE^mIWS.98I>}BE+N^w98}ŁI>GE/W

 

§

 

©
pIpp

 

2

x
u
	

§
	

©
ppIp



2
r.x8^mB;+


;
GE0"MNGE0:9;0"SB;^pSNbﬀB;+.0"GE0
<>G;08:]QIW^mS.9z^pSuMNop<WQ0

;  31G;0:MNGE0:9;0"SBE9yB;+.0op<>0:o Ł^m}<>SC yIK}
B;+N0BEGE<>S.9;^qBE^mIWS  NIWomopIix8^pSNbBEGE<>S.9EP@=.Q0:G,b>0"S.0"GR<iB;0ﬃ9
BE+N0B;GR<KS.9;^mB;^pI>SAbWGE<>MN+u<>9E9I@Q^w<iBE0:PB;IﬀB;+N0<>IiW0)BEGE<>S.9;^qBE^mIWS7


	


ﬀ


	








ﬀ


	




	


ﬀ


	




<WQR+>0:GBE0?nIK},B;+N0b>0:SN0"GR<iBE0:Pnb>GR<KM.+nQ"I>GEG;0ﬃ9MOI>SP~BEI<{/ <>G;t^pSNb]IK},BE+N0AF0BEG;^zSN0"B:

<>QR+ <KGRQ I>}zBE+N0AbWGE<>MN+
GE0"MNGE0:9;0"SBR9sBE+.<iBL<ﬀBEGE<>S.9^mB;^pI>S+.<>9,O0"0:S|.G;0ﬃP¤
QSR Sdf_^X!^z]Me9[ Y!]?dcXX!VY!ZLd +V
[6bcX!V
g8+]
*,+N^w9H9;0:QB;^pI>S1x8^mopoN^pSB;GEIPN=.Q08GE0:9;=NomBE9}ŁIWG B;+N^w9 }<>/1^mopCI>}&bWGE<>MN+.9:IW/108IK}OB;+N0ﬃ90LGE0:9;=NomBE9 <>G;0JD=.9By<GE0}ŁIWG;/=Nop<KB;^pI>S
I>}
tSNIix8SG;0ﬃ9=NomBE9,IiW0"G,GR<iB;^pI>S<Ko&G;0:op<KB;^pI>S.9:C)B;+N0:GE98<>G;09;^m/1MNop04}<>QBR98I>SB;+.0:9;0b>GR<KMN+.9,<>S.PBE+N0"^pGLOI>=NSPN<KGEC>
*,+N0|.GR9DB1}<WQB ^p9BE+.<iB1B;+.^p9ﬀ}<>/ﬀ^popC ^p91<>S 0"?BE0"S.9;^pI>SI>}MNGE0"^pI>=.9}<K/1^pom^p0:9: @^m/1MNopC GE0:Q"<>omozBE+.<iB 0"W0"GEC $.!ﬀ)(*
!ﬀ2ﬃ /.- -ﬁ2349ﬃ !ﬀ-,$& PN0|.SN0ﬃP^mS

<ﬀXﬁﬂ z^p9L<|.S.^qBE0=NSN^pI>SuIK}b>GR<KMN+.9zI>}
BE+N0}ŁI>opomIix8^pSNb}ŁI>GE/ 
}  v
x
uŁk \p>rF ­`x>| v
x
u {| jx@ {kH| > ®
x8^mB;+ Sykcy> GR<iBE^mIWS.<Ko¤9;0BE9:
*,+N^w94QR+.<KGR<>QB;0"GE^p:<iBE^mIWS0:S.9;=NG;0ﬃ9LBE+.<iB $.!ﬀ)(*#!ﬀ,2ﬃ /.-	- 2 3 ﬃ !ﬀ-,$& 0<>G;0GE<KB;^pI>S.<>o`b>GR<KM.+.9"4)9)B;+N0ﬀGE0"b>=.op<>G)b>GR<KM.+.9
¼P@0|.S.0:P ^mS 

I XWaﬂ 1<>G;0 $.!, ( !ﬀ,ﬃ /.-	-ﬁ23 ﬃ!,-,$! +0ryBE+N0"C <KGE0GR<iBE^mIWS.<KoyB;II.vN=.GBE+N0"GE/1I>GE0>r BE+N0ub>GR<KMN+.9ﬀ^pS

?N<>/ﬀM.om0ﬃ9y_@p2ﬃ_<>S.P_@p2:V<>G;08S.IKB $&!ﬀ)(* !ﬀ,ﬃ /.-	-ﬁ23 +ﬃ!ﬀ-$! +0BE+=.9HBE+N0)^pS.Q"om=.9;^pI>S ^w9s9B;GE^pQB: LopoNBE+N^p9`JD=.9B;^m|.0:9sB;+.0
9B;=.PNCIK}GE<KB;^pI>S.<>o&b>GR<KMN+.9:
ŁÉ¯`
  gih@f  
h;gih
	
e 2W2
0"BL=.9,SNIix B;GR<KS.9;op<KB;09;I>/10xy0:omom tSNIix8SG;0ﬃ9=.oqBR9z}ŁI>G8GR<iB;^pI>S<Ko&G;0:op<KB;^pI>S.9:rB;I GR<iBE^mIWS.<Ko&b>GR<KM.+.9"
 g    eŁf   ¡7¢D£ $7¢87 !ﬀ- ﬃ/  &- 3fﬃ !ﬀ-,$& j /10#  ( /  (" )ﬂ$%ﬁ;ﬃ !ﬀ / #- #%   3F: /  J !ﬀ ﬀﬁ/105 0#- ﬃ!ﬀ- 0%("!
) 

}.j 08"? J -   !ﬀ ,ﬁ/105 0 . I: 3  / ) 3 - 2 3 3 ?%   J  3 )' /  J  I) $&¦:'  !2%'z +/ ? /10 . 
3 -ﬁ23 3 ?%  9!5/kﬃﬂ +c' /  J  ) $.;:' !,%AC 5#   !+' !,% 0 J   3k: I: 3450 34- 23 342%   J  3  #E - !ﬀ 3 -ﬁ23 3 ?%
 J  !5/kﬃﬂ +&C
abcedgfh¤S.<KB;=NGR<KopopCuB;+N^w9MNGEI>MOIW9;^qBE^mIWSQ:<KSn01BEGE<>S.9;op<KB;0:P]B;I]QR+.<>GE<WQBE0"GE^m:0B;+.0 b>GR<KMN+.94I>}y|.S.^qBE0 ^mS@»P@0:b>GE0"0>r¤C
9;^m/1MNopCGE0"MNow<>Q"^mS.bGE^mbW+B,Com0"} B)<KS.P^pQ"0§>0"GR9E<N
L !,  C)*,+N^w9
MNG;IWMI9^mB;^pI>S^p9<)9B;GR<K^pb>+B;}ŁI>GExz<>GEPQIWS.9;0:=N0"SQ0HI>}.FHGEI>MOIW9;^qBE^mIWS6@ VN <Nr$MNYa8}ŁGEI>/a )=Aﬂ§
8QB;=.<>omopC>r
^mBL^p989;^p/ﬀM.omCG;0:MNop<WQ^pSNbB;+N0xzI>GRPN9\3»|SN^qBE0^m/ <>b>085  }ŁI>G8GE0"ow<iBE^mIWS.9sx8^mB;+3D|.SN^mB;0IW=@B»P@0"bWG;0:085 Ł}ŁI>G8bWGE<>MN+.9
 g    eŁf   ¡7¢D£ +`¢= !8: !ﬀ- ﬃ/  &- 37ﬃ !ﬀ-,$& /10!ﬀI" !0/J= *2/  /10%  /D% - 2 3 'z  J !-  - !,}xy43>y${ 2, 3 Mﬃ0
- !ﬀ- ﬃ/  &- 3>ﬃ !ﬀ-,$& !C
L !,  C9¥4^p>0:S<GE<KB;^pI>S.<>ob>GR<KMN+j1rop<>SNb>=<Kb>0

x
u
s
}x04^p90O0ﬃQB;^p>0:omC]<GR<iBE^mIWS.<Koow<KSNbW=.<KbW0A<&B;I{P@0ﬃQ^wP@01x8+N0BE+N0"G
}Dxzy 3&y,{z^w98<KSu<KGRQ4IK}j xz0I>SNopC+.<$W0)BEI1QR+.0:QRt^m}{A0:omIWSNbW9zBEI

x
u
s
}Dx#

	  g  
 ¡7¢D£ -0¢ 5 /10%ﬁ/D%ﬁ- 2 3 4'z  J ! -!ﬀ-)/ .- 3¤ﬃ!ﬀ-$! /10%    !8)/  /105)/ G !ﬀ) / )0 ﬃ!ﬀ- 0I%" !*K(C
L !,  C))bW<K^pS BE+N^p9 ^w9 < 9;^m/1MNop0 B;GR<KS.9;ow<iB;^pI>S IK} < GE<KB;^pI>S.<>o GE0"ow<iBE^mIWSG;0ﬃ9=.oqBﬃ *,+N^w9 GE0:9;=NomB }ŁGEI>/
@QR+ "@BE"0:SO0"GEb>0:GA9BE<iBE0:P^pS  L=@AŁB;+N0:I>GE0"/ VN¨@rLM _(ﬁ MNG;IiW0:9B;+N0ZP@0:Q"^pPN<>N^pom^mBDCvIK}}Ł=NS.QB;^pI>S.<>om^mBDC }ŁI>GGE<K
BE^mIWS.<KoG;0:op<KB;^pI>S.9:r&<KS.P{I>}yQIW=NGR90<AGE<KB;^pI>S.<>o`bWGE<>MN+]^w9P@0"B;0:G;/1^pSN^p9B;^wQ^q}y<>S.P]IWSNopC^m}HBE+N0ﬀ<W9;9;I@Q^w<iBE0:PuGE0"ow<iB;^pI>S{IWS
0ﬃ<>QR+Aop0B;B;0:GL^p9z}Ł=.S.QBE^mIWS.<Ko 

g



eŁf


¡7¢D£ .`¢	# / . 3F"+05/   - ¤%ﬁ9"-3 / ¦:  %  !8) / /105ﬃ/ !,- ﬃ/  .-3¤ﬃ !ﬀ-,$& 0 /106%  /D% -ﬁ23 C
L !,  C0:0 #z0 #iX rNQ"I>GEI>opop<>G;Cu2> VNr@M<Kb>0XM@
abcedgfh¤=NS@}ŁIWGBE=NS.<iBE0"opC~BE+N^w9GE0:9;=NomBQ0ﬃ<>9;0:9BEI]0AB;GE=N0 }ŁIWGb>0:SN0"GR<KosGE<KB;^pI>S.<>oHb>GR<KMN+9 L #z0 #iXﬂ,*,+N0"IWG;0:/ . Yr
M.<>b>0X>a 
Z01+.<$>0 <KopGE0:<>PNCu9;0"0:SZB;+.<KB4BE+N09;0:QIWS.PI>GRP@0"G/1I>S.<WP@^wQBE+N0"IWG;C{I>}yBE+N0:9;01b>GR<KMN+9^w9=NSP@0:Q"^pPN<>Nop0ﬀ^pSnb>0:SN0"GR<Ko 
Z0x8^mopo¤SNIix 90:0BE+.<iBL^mBL^w9L<Kow9IB;+.0Q"<>9;04}ŁI>G,BE+N0|.GR9DB8I>GRP@0:GyBE+N0"IWG;CW

g



eŁf


¡7¢D£($`¢	#  ( !05 !,%  !   !8:  !ﬀ- ﬃ/  &- 3#ﬃ!ﬀ-$! +0 /10/" #%  /D% - 2 3 C
L !,  CLZ0x8^pomoMNGEIi>04B;+N^w9MNG;IWMI9^mB;^pI>SuCAGE0:PN=.Q^pSNbFIW9B 8 9)Q"I>GEG;0ﬃ9MOI>SP@0"S.Q"0MNG;IWNop0"/ ŁF

 F LB;IB;+N^w9LMNGEI>N
op0"/u0By=.9HGE0:Q:<Kopo@B;+N0)F

 Fb>^p>0:S1<>S <KopMN+.<KO0B" <>S.PW}x
5
y,{
5
r¤}Dx0§y${§rmppmr#}x
 
y${
 
 0"op0"/10"SBE9HIK}cs $

I0:9B;+.0"GE0z0"?@^p9Bs<90ﬃW=.0"S.Q"0
& 9$§ﬂy/9 ©Ay4440y/9
2
& & rW9;=.QR+BE+.<iBcx
5
x
;
zpIpIp,x
;

{
5
{
;
ppIp${
;

*
I<KS1^pS.9DBR<KS.Q"0
I>}
F

 F*^¼ 0>H<}<K/1^pomC}x
;
y,{
;
ﬀzxy0<W9;9;I@Q^w<iB;0}ŁI>opopIix8^mSNbB;GR<KS9;P@=Q0"G
 

	

 

	
 


ﬁﬀﬀﬂﬀ
ﬀﬃ  
*,+N0G;0ﬃ9IWom=@BE^mIWSuIK} F

 FO0:Q"I>/10:9L|.S.P@^pSNbA< W0"G;B;0"?-m9=.QR+uBE+.<iB m
v
x
u m^w9)<KS]<>GEQI>}B;+N0bWGE<>MN+ub>0:SN0"GR<iBE0:P
CﬀB;+N04BEGE<>S.9;PN=.Q0:G: P§Bz^w9,<|GE9BzIWGEPN0"Gz^mS.9BE<>S.Q0WrB;+N0:G;0"}ŁI>GE0>r <>9HF

 FN^w9z=NS.P@0ﬃQ^wPN<K.om0WrWBE+N0|.GE9B,I>GRP@0"GyB;+N0:I>GEC1IK}
GR<iBE^mIWS.<Ko&b>GR<KM.+.9z^p9,SNI>B)P@0:Q"^pP.<KNop0^mSub>0:SN0"GR<Ko 
#z0}ŁIWG;0{bW^m^pSNb<>SNIKBE+N0"GS.0"bW<KB;^p>0~PN0:Q^w9;^mIWS GE0:9;=NomB:rLop0B=.9APN0"SNI>B;0]C"!x BE+N0~/1^pG;GEI>G I>}xyIWGEPx ¼P@0|SN0:PC
^pS.P@=.QB;^pI>SI>SB;+.0om0:SNbKBE+I>}x#!B<KS.P%$

x&!x

Ł}ŁI>GL<>SCHx{x8^qBE+vj x\j"(' 

g



eŁf


¡7¢~¡='`¢87 0,05/ 2 / 3 / ;: /10 . S%  /D% - 2 3  ! !ﬀ- ﬃ/  &- 3#ﬃ!ﬀ-$! +0 / ﬃﬁ . !ﬀ-3.C
¯z¯ ¹c°±8²RÏÏ
2$_  cC  !8= - 
L !,  C CS.Q"0<>bW<K^pSr&xz0=.9;0ﬀF

 F l 9^pSNbB;+N0 9E<K/10S.IKBE<KB;^pI>S.9<W9)0ﬃ<KGEom^p0"GP@0|SN0ﬀ< ŁxzI>GRPLG;0:x8G;^mB;^pSNb9;C@9DBE0"/
j1rN=9^pSNbﬀBDxyI1SN0:x 9;C/OI>ow9  <KSP:r@^pSBE+N0}ŁI>opopIix8^mSNb1x,<$C#
j

 

x
u x<;	{=; 39f­ !yIppIp.y/&
®

x
u  

 

x
u   


6)Iixq3F

 FO+<>9L<9;I>op=@BE^mIWS5^p9)0:=N^p$<>om0:SBLB;I BE+N00"?@^p9B;0:S.Q0I>}H<P@0"GE^p$<KB;^pI>S}ŁGEI>/ x=5
{15B;I z	#z=@BﬃrOQ"I>S.9;^pP@
0:G;^pSNbB;+N0}ŁIWomopIix8^mS.bBEGE<>S.9EP@=.Q0:G
 

	
 
ﬂ


 


	
 



 

	
 


  
ﬂ
 

ﬀﬂﬀﬂﬀ

ﬀ 

	
ﬀ 
	
 
ﬂ


 
BE+N0=N0:9B;^pI>SuO0:QIW/10:9H^p9LB;+N0:G;0<1M<iB;+uop0:<WP@^mS.b1}ŁG;IW/ x 5ﬁ{15B;I1BE+N0>0:GBE0?  ZLS.9;xz0"GE^mSNbﬀBE+N0ow<>9B)W=.0:9B;^pI>S
xzI>=NowP~<>omopIix F

 FBEIu09;I>op>0ﬃP]^pSBE+N01b>0:SN0"GR<Ko Q"<W90ﬀx8+N^wQR+n^p9<uQIWSB;GR<>P@^wQBE^mIWS*,+N0:G;0"}ŁI>GE0ﬀ<WQ"Q"0:9E9^pN^pom^mBDC{^p9
=NSP@0:Q"^pPN<>Nop0}ŁIWG,B;+N0GR<iBE^mIWS.<Ko&bWGE<>MN+.9z^mSubW0"SN0:GE<>o¼
abcedgfh¤B;+.0uB;GR<KS.9;^qBE^mW0Q"omI9=.G;0uIK}<ZGE<KB;^pI>S.<>ozbWGE<>MN+^w9:rz<KB1op0:<W9DBﬃry=.SN0&0:QB;^p>0>qP§}4B;+N^w9Q"I>S.9B;GE=.QBE^mIWSxz0"GE0
0O0ﬃQB;^p>0<>S.PAGR<iBE^mIWS.<Ko rB;+.0"S{<>Q:Q0:9E9;^mN^pop^qBDC1}ŁIWG8GE<KB;^pI>S.<>oObWGE<>MN+xyIW=NopPO0P@0:Q"^pPN<>Nop0>
6)Iix xz0x8^mopo`9;0"0< Q:<>9;0x8+N0"GE0<>Q:Q0:9E9;^mN^pop^qBDC^w9LP@0ﬃQ^wPN<K.om0}ŁIWG8GE<KB;^pI>S.<>o¤b>GR<KMN+9"z B;GR<KS.9EP@=.Q"0"G) ^p9 / . !ﬀ- 05/ Mﬃ
^m}`0"W0"GECM<K^pG}Dxzy,{sG;0ﬃQIWb>SN^p"0ﬃP1C ) ^p9z9=QR+B;+<iBsBE+N0om0:SNbKBE+IK}z{ ¼P@0"S.IKB;0ﬃPCj {0j s^w9yb>GE0:<iBE0"GyI>Gz0:=.<KoB;IB;+.0
op0"SNb>B;+IK}
xv+j {0j"( j x\jq

g



eŁf


¡7¢~¡7£¤¢	#  - 5005/ 2 / 3 / ¦:/10% /D%ﬁ- 2 3   !-&: !,- ﬃ/  .-3>ﬃ !ﬀ-,$& @' /  - / . !ﬀ- 05/ ﬃ ﬃ!ﬀ- 0I%" !IC
L !,  C)`0B8=.9LP@0:SNIKBE0C#)ﬃﬂ
 
}Dx#s}ŁI>opopIix8^mSNb 9;0B)ﬃﬂ
 
}x0rF
ﬃ
 
;5
)
;
}x0HNIWGL<Kopo &1@n B;+N^w9L9;0BL^w9,GE<KB;^pI>S.<>o¼
6)Iixr@om0"B,jO0<ﬀGE<KB;^pI>S.<>oObWGE<>MN+AbW0"SN0:GE<KB;0ﬃPACA<>S^pS.QGE0:<W9^pSNbﬀB;GR<KS9;P@=Q0"G ) <KS.Pop0Bx]<KSP{A0BDxzIW0"G;B;^wQ0ﬃ9
I>}Tj1 0B8=.9zMN=NBu&59 j¨­| j0j x
j & j |6j & j {0j¨®jA j ﬀj 

%EﬀpIpIp%Eqj ﬀj!

p#" 0"G;B;0"?{1^p9,<>Q:Q0ﬃ9;9;^m.om0)}ŁG;IW/ x^m}
<>S.PuI>SNopCu^q}c{uO0"opI>SNb98BEI )
ﬂ
 

}x0*,+=.9)<WQ"Q0ﬃ9;9;^pN^mop^mBDC^w9PN0:Q^wPN<>Nom0}ŁI>GGE<KB;^pI>S.<>o`b>GR<KM.+.9Lx8^mB;+~<>S]^pS.QGE0:<W9^pSNb
BEGE<>S.9;PN=.Q0:G:
#z0}ŁIWG;0L9BE<KB;^pSNb<BE0:QR+NSN^wQ"<>o.op0"/1/ <NrWG;0ﬃQ"<Kopo@BE+.<iBnm
?0

`5
[
PN0"SNI>B;0:9y<M.<KB;+ ^pS<B;GR<KS.9EP@=.Q"0"G }ŁGEI>/ 9DBR<iBE0m8BEI9BE<iBE0
[
ow<KO0"opom0ﬃPx%$ﬂ{O)S.PAPN0"SNI>B;04Cem
10

`5
&

[
<>SA0:om0:/ﬀ0:SBE<KGECﬀM.<iBE+}ŁGEI>/ m)B;I
[
r&/DC C.E`<M.<iBE+Ax8^mB;+SNIQ"CQ"om0SNIW0"G;B;0?
I>}`B;+.0M.<iBE+ 0?NQ0:M@B:r./1<$CO0>r@m<>S.P
[
zI@Q"Q=.G8/ﬀIWG;0B;+<KSuI>S.Q"0>
Iy

 
 h
¡0¢J¡>¡7¢('* <j 2 - !ﬀ- ﬃ/  &- 3!ﬃ !ﬀ-,$&  ( /  " ﬃﬂ$% *ﬃ !ﬀC #  !ﬀ ,ﬁ/10)0 ;'  / ;ﬃ  !0  - ¤%1 08"2  - 
!= !8:}my

y
[
-j ' / -= j
[
j & T4~j mjE
L !,  C9¥4^p>0:S!)T^mS

}j ŁB;+N0ﬀ90"BIK} BEGE<>S.9EP@=.Q0:GE9LG;0ﬃQI>bWSN^p"^pSNbej r&xz0|.GR9DB4G;0:/ﬀIiW00">0:G;CB;GR<KS9^mB;^pI>S#m 
0

x
u|m
}ŁGEI>/ )P§Bx8^mopoz9B;^poposGE0:QIWb>SN^p"0]j1¥4^p>0"S <>SC~M.<KB;+ m
10

`5
&

m )r
FHGEI>MOIW9;^mB;^pI>S _@p20:S.9=.G;0ﬃ9B;+.<KBj x
ju .r
BE+N0"GE0}ŁIWG;04I>SN0Q:<KSuP@0|.S.0 
5
<>9z}ŁIWomopIixL9
65BrF*),+-/.10
j {0j
j x
j32
j@m
?0

`5
&

mB.),4
)op9;I.r@IWSN0Q"<KSuP@0"|.SN0^mSB;+N0}ŁIWomopIix8^pSNb1xz<$CW
6r¨5),+6-¤­j {#j
x
j x\j0jm
10

`5
&

[
-m-q9
[
4®
6)Iix QIWS.9^wP@0:G/}Dxzy 3&y,{,<>S<>GEQIK}j1H*,+N0"GE00?@^w9DBR98<M<iB;+^pS#) op<>0:omop0:Px%$ﬂ{O*,+.^p9,M.<KB;+uQ"<>SO0P@0:Q"I>/1MOIW9;0:P
^pSB;I9^p/1MNop0,Q"C@Qop0:9I>SﬀBE+N0,I>SN08+.<>S.Pﬀ<KS.P^mSBEIB;GR<KS.9;^qBE^mIWS.9
B;+.<KBs<KGE0yS.IKBH^pS1<>SCQC@Qop08I>SB;+N08I>B;+N0:G +.<KSPSNIKBE^pQ"0
BE+.<iBy<Q"C@Qop0LQ"<KS O0i3^mS9^wP@085L<KS.IKB;+.0"GsQ"CQ"om0<W^mByQ:<KS10/1Ii>0:P/3I>=@BR9^wP@0858O0:Q"<>=.9;0Lom0:SNbKBE+1^p9HB;+N0LIWSNopCM.<>GE<>/10B;0:G
ŁÉ¯`
  gih@f  
h;gih
	
e 2ﬃV
BE+.<iBﬀ/1<KBBE0"GR9, 6)IixQIWS.9^wP@0:GB;+.0x ; ${ ; }.9 qow<KO0"opom^pSNb~B;+N0uQC@Qop0:9:nNI>G1<Kopou94xz0A+<$>0j { ; j &  5 4~j x ; j r
BE+N0"GE0}ŁIWG;04xy0bW0B  
; >
j { ; j(&ﬂ 5 4
 
; >
j x ; j
)S.P¤r.<W9zB;+N0Bx<; 8 9 <KGE0P@^p9JDI>^pSB,}<>QBEI>GR9,IK}x
 
; >
j {=;2j(&ﬂ65H4~j x\j
6)Iix B;+.0B;GR<KS.9;^qBE^mIWS.9yB;+.<KB)<KGE0SNIKB8^pSu<>SCAQC@Qop0:98<>G;04ow<KO0"opom0ﬃP| $A}	
`,<KS.Pxy0+<$>0

 >
j Mj & nE j x\j H*,+N0:G;0"}ŁI>GE0>r@<>9j {0jA

; >
j {=;2jE

 >
j Mjxy0bW0B
j {0j(& } 5 E8*ﬂ4Jj x\jE 
*
I1b>0B,BE+N0^mS.0:=.<Kop^mBDC }ŁG;IW/ B;+.0om0:/ﬀ/ <1xz09^p/1MNomCA+.<$>04B;I1MN=NB  =5iE8*W
*,+N^w9,op0"/1/ < <KopomIixL9yB;+.0QI>S9DBEG;=.QB;^pI>SIK} <bWGE<>MN+BE+.<iBL^w98SNI>B 0ﬃ!8" ¦" !ﬀ-3 3F:)GR<iBE^mIWS.<Ko 
9  h 
v7; ¡7¢~¡tX7¢

IWS.9;^pP@0:Gy<>S ^mS@|SN^qBE0LBEG;0:0L^mS Ms s ,9;=.QR+1B;+<iBs0:>0"GECW0"G;B;0"?ﬀI>}¤PN0"M@BE+e&u+.<>9l
©

ﬀ
9IWS.9:
*,+N^w9 BEG;0:0)^w9sS.IKB 05ﬃ!8"" !,- 3 3F:,GR<iB;^pI>S<Ko rW^pSIKBE+N0"GyxyIWGEP.9 x8+.<iBE0"W0"GsS<K/10)CWI>= b>^p>0LB;IBE+N0W0"G;B;^wQ0ﬃ9 IK}¤BEG;^pMNop0? ^qBz^p9
SN0:>0:GL< GE<KB;^pI>S.<>ob>GR<KM.+y*,+N^w9L^w9)< PN^mGE0:QBQIWS.90ﬃ=N0"S.Q"0IK} MNGE0"^pI>=.98op0"/1/ <!z9;<$C&n^p9,BE+N0op0"S.bKB;+{I>}B;+N0GEIIKBﬃr
BE+N0"GE0<KGE04<KBL/ﬀI9DBj Hj
 

ﬁ



ﬁ
  
ﬁ

>0:GBE^pQ"0:9,I>}P@0:M@B;+D

0:9;MN^qBE0 B;+.0:9;0G;0ﬃ9=.oqBR9B;+N0B;GR<KS.9EP@=.Q"0"GR9<KGE01SNIKB<>Nop0 B;I]Q:<KM@BE=NG;01BE+N09B;GE=.QB;=NGE0 IK},GE<KB;^pI>S.<>oHb>GR<KM.+.9"NIWG
0"?@<>/1MNom0WrB;+N^w9,BEGE<>S.9;PN=.Q0:G


	

 

	

	

bW0"SN0:GE<KB;0:9y}ŁIWomopIix8^mS.bbWGE<>MN+7
 
  
  




















ﬀ





ﬀ







*,+N0ﬀQIWSNSN0:QB;0ﬃP~QIW/1MIWSN0"SBI>}HB;+.00:/ﬀMNBDC{xyIWGEP¤r>@r&^p9<A9B;GR<K^pb>+B; op^mS.0>P§B4^w93=NM~B;I^p9;I>/1I>GEMN+N^w9;/5IW^pI>=.9;opC
GR<iBE^mIWS.<Ko r.=@B<W9<9;=N@§b>GR<KMN+{I>}HB;+N^w94b>GR<KMN+`r^mB4^w94SNIKBGR<iB;^pI>S<Ko ^qBR94>0"G;B;^wQ0ﬃ9L}ŁIWG;/ <QIWSWBE0?B }ŁGE0"0ow<KS.b>=.<>b>0	
*,+N0:G;0"}ŁI>GE0yxz08SN0:0:P1<KSﬀ0?B;0:G;S<Ko 3D=NMﬀBEI^p9;I>/1I>GEMN+N^w9;/5 
QR+.<KGR<>QB;0"GE^p:<iBE^mIWSIK}OB;+.0:9;08b>GR<KMN+.9:
*,+.^p9 ^w9BE+N0L9=.@JD0:QB
I>}`B;+.0SN0?B)9;0:QBE^mIWS
ﬁ ﬂ
 ﬃ1*,vH*,	 z
	
P»SnBE+N^p990ﬃQBE^mIWSrxy0 x8^pomo,QR+.<>GE<WQB;0:G;^p"0ﬀGR<iB;^pI>S<KoHbWGE<>MN+.9=.9;^pSNb]^pSW0"GR901op^mS.0:<KGﬀ9=..9DBE^qBE=@B;^pI>S9"{`<>0:omop0:PZBEGE<>S.9
P@=Q0"GR9)<>G;0<KS]^pSB;0"GES.<>o`GE0"MNGE0:9;0"SBE<KB;^pI>SuIK}HGR<iBE^mIWS.<Ko
b>GR<KMN+9"r^qBQop0:<>G;opCP@0:M0:S.PN94I>S]B;+N0S.<K/10I>} B;+N0>0:GBE^pQ"0:9:
#z=@BI>} B;0:S ^mSbWGE<>MN+ZB;+N0:I>GEC>r
B;+N0S.<K/10I>},B;+N0>0"G;B;^wQ0ﬃ9^w9SNI>BGE0"op0"i<KSB:r^mBQ"<>G;GE^m0ﬃ9SNI]^pS@}ŁIWG;/ <iBE^mIWS{LS 0"?
BE0"GES.<Ko`QR+<KGR<>QBE0"GE^mﬃ<iBE^mIWSrNop^mtW0B;+N0b>GR<KMN+ubWGE<>/ﬀ/ <>GE9z}ŁIWG)0:=.<KB;^pI>S.<>o`bWGE<>MN+.9:rNMNGEIPN=.Q0ﬃ9Lb>GR<KM.+.98x8^mB;+NIW=@BbW^m^pSNb
S.<>/10:9}ŁIWG>0:GBE^pQ"0:9:P§BﬀI>SNopC~bW^mW0:9BE+N0#05)!8" ;" !ﬀIK}zB;+.0Ab>GR<KM.+P»SW0"GR901op^mSN0ﬃ<KG9;=N.9B;^mB;=NB;^pI>S ^w9<KS0"?B;0"GES.<>o
QR+.<>GE<WQBE0"GE^mﬃ<iB;^pI>S I>}GR<iBE^mIWS.<Ko&bWGE<>MN+.9:
¯z¯ ¹c°±8²RÏÏ
2:Y  cC  !8= - 
SR,T  X!V
g Z,]di_ dfX!g9Z$]_
)S0"?B;0"GES.<>o&QR+<KGR<>QBE0"GE^mﬃ<iBE^mIWSIK}GE<KB;^pI>S.<>o&b>GR<KMN+.9z^w9,b>^p>0:S3=NMB;I1^w9IW/ﬀIWG;M.+N^p9;/65R
*
xyI1bWGE<>MN+.9Dj § <KSPj © ^pSj
ﬀ
}&,<>G;0 /10 ) !ﬃ$& +/ "r&^q}B;+N0:G;0^w9L<ﬀN^ JD0:QB;^pI>SrHkH}.j § fuQk}j © ,9;=.QR+B;+<iB
m §

x
u
s
m ©  /DC C.E}Nm § y43>ym © -j § z^q} <KSPIWSNopC^q}9}Nm § 

x
u
s
9}Nm © 
*
xyIﬀ^w9IW/ﬀIWG;M.+N^pQ4bWGE<>MN+.9z+.<$>0B;+.09;<>/ﬀ09B;GE=.QBE=NGE0AB;+N0:C<>G;04B;+.09;<>/ﬀ0=NMBEI1<ﬀGE0"S.<>/1^mSNb1I>}`B;+.0>0"G;B;^wQ0ﬃ9"
6)Iix op0B4=.9)Q"I>S.9;^pPN0"GLBE+N00ﬃW=.^mi<Kop0"SQ0    8b>0:SN0"GR<iBE0:PCbWGE<>MN+u^p9;I>/1IWG;MN+.^p9;/Wsxz09;<$CB;+<iBj § ^p9)0:=N^p$<>om0:SB
BEI#j © PN0"SNI>B;0:P j §   j © ^m}j § <>S.P j © <>G;0 ^w9IW/1I>GEMN+N^wQKu*,+N^p90:=N^pi<Kop0"S.Q"0G;0:op<KB;^pI>SnMNGEIi^pP@0ﬃ9=.9x8^qBE+<
M.<>GBE^qBE^mIWSIK}@j
ﬀ
}I
P@0"S.IKB;0ﬃPKj z

%
ﬀ
rF8j
ﬀ
} $ *,+N^p9<>omopIixL9¤BE+N0y^pSB;GEI@P@=.QBE^mIWSIK}.B;+N0,90"BI>} 05)!8" ¦" !,- 3
!ﬀ-)/ .-3>ﬃ!,-,$! +08
jﬂZ
W[
ﬀ
r¨ ­

jtj z

%
ﬀ
jAj Z
W[
}

svsﬃ

8®
*,+N^w99;0B^w9B;+.090"BIK},b>GR<KMN+.94BE+.<iB<>G;01^w9IW/1I>GEMN+N^wQBEI]9IW/10ﬀGR<iBE^mIWS.<Ko bWGE<>MN+r /DC C.E89=.QR+ZBE+.<iBBE+N0"GE0 0?@^w9DBR9<
GR<iBE^mIWS.<Ko&b>GR<KM.+Ax8^mB;+B;+N09E<K/109B;GE=.QBE=NG;0W
0"B,j z

 
ﬀ
<KSP jﬂZ
W[
ﬀ
r@BE+.<iBPN0"SNI>B;0:9zBE+N09;0BLI>}0ﬃW=.^mi<Kop0"SQ0Qow<>9E90ﬃ9"rNPNI0ﬃ98SNI>B)P@0"MO0"S.PuIWSB;+N0QR+NIW^pQ"0IK}
9;0Bﬃ 
P»SuIKBE+N0"G8xzI>GRPN9:rxz0Q"<>SQR+.II908 B;I10<>SC BDxyI1op0B;B;0"GR98<KopMN+.<>0"BLx8^qBE+uSNI1omI9;9,I>}
b>0:SN0"GR<Kop^mBDC>
Iy 
 
 h X7¢¦£>¢ﬁ0 ! - 3 3 0?"20 #	G*' /  -3 - 0¦'  34)  0*K    -¤% - 3 3  3 - 0,0

j   ej z

%
ﬀ
GD
j
ﬀ
} $ +K J !,,ﬁ/10)0nj 5 /  j
ﬀ
})	

 08"?  - j 5B

j  C
L !,  C

IWS.9^wP@0:G

<KSPKBDxzI)op0B;B;0"GR9
IK}6#	<KSP

j  <KS0:om0:/ﬀ0:SBI>}@j z

 
ﬀ
6)Iix 9;<$C   ­ : § y : © y4440y4:
 
®r
<>S.P~P@0"|.SN0B;+N0}ŁI>opopIix8^mSNb/1I>GEMN+N^w9/W &r6u )	

9;=.QR+]BE+.<iBﬃr&}ŁI>G<KopoT9?ﬁ&}&: ; +

;
$ #zC]P@0"|.SN^mB;^pI>S &v^p9
^pSiJD0:QB;^p>0Wz.=NGBE+N0"GE/1I>GE0>rNbWGE<>MN+&}j ­} &S}x08y 3&y&S}{$Ij.}xy43>y${9Bj4®^w98^mSBj
ﬀ
})	

8<KSP¤r.CQ"I>S.9B;GE=.QB;^pI>S
^w9IW/1I>GEMN+N^wQLBEIﬀbWGE<>MN+-j1H*,+N^p9,^w9,BE+N0P@0:9;^pG;0ﬃPAbWGE<>MN+
Z0SNIix +.<$W04B;I QR+.<KGR<>QB;0:G;^p"0B;+N09B;GE=.QBE=NGE04I>}jﬂZ
W[
ﬀ
H*,+.^p98^w9zB;+.0b>IW<>o&IK}B;+N0SN0"?B)90ﬃQB;^pI>S`
SR;Q e9]Y!Z Y!eYZ$d 
580ﬃQ"<>omo¤BE+N0P@0"|.SN^mB;^pI>S{IK}BE+N0 $.!, ( !,,2ﬃ /.-	- 2 3 /ﬃ!ﬀ-$! +0 Ł}<K/1^pomC-Z/h	

v
)
,*,+N^p9L}<K/1^pomC+.<>98O0"0:S]P@0|SN0:P{<W9
BE+N0A9;0BIK}8bWGE<>MN+.9I>NBE<K^pSN0ﬃPZ}ŁG;IW/ B;+.0AQIW/ﬀM.om0"B;0N^pS.<>G;C~B;GE0"0 C^pS>0:GE9;01GE<KB;^pI>S.<>oH9=N9DBE^qBE=@B;^pI>Sr}ŁIWomopIixy0ﬃP~C
GR<iBE^mIWS.<KoGE0:9B;GE^wQB;^pI>S`zZ0x8^pomo=.9;0B;+.09E<K/10MNGEIQ"0:9E9¼<>QBE=.<KopopC<1op^mS.0:<KG4QIWSWBE0?B }ŁGE0"09;=N.9B;^mB;=@BE^mIWS ,BEIAI>NBE<K^pS
BE+N0}<K/1^pomCI>}GR<iBE^mIWS.<Ko&bWGE<>MN+.9:
 08"20ﬃ/ ;" )/  Ii>0"G8<1}ŁGE0"0/1IWSNI>^wP

^w9L<1/1I>GEMN+N^w9/ &ﬀr 

u l
ﬃ
rNx8+.^pQR+]<W9;9;I@Q^w<iB;0ﬃ9zB;I 0ﬃ<>QR+uom0"BBE0"GL^pS 
< ow<KS.b>=.<>b>0^pS KﬂC=.G)MN=NGEMOIW9;0^w9LBEI9B;=.P@C{bWGE<>MN+.9:r9BE<>GBE^mSNbA}ŁG;IW/ BE+N01QI>/1MNop0BE0N^pS.<>G;CB;GE0"0   8ow<KO0"opom0ﬃP
 ­

y®L*`I/ﬀIiW0C^pS>0"GR9;0<KGRQ"9:r.xz0=.9;0< SN0:x <KopMN+.<>0"B   ­

y ®ﬀ<KSPuxy09E<$CB;+.<KB
:

x
u^m}


x
u<:
f¥4^mW0"Su<ow<KSNbW=.<KbW0ﬁ <KSPBDxzIW0"G;B;^wQ0ﬃ9":]<>S.POrGE0:Q:<Kopo&B;+.<KB :

`5

 ?x@y4:

`5

& 6LIixr@bW^mW0"S
<19;=N.9B;^mB;=@BE^mIWS&tr/ 9uwl   

>rNxz0Q:<KSuP@0|SN0B;+N0bWGE<>MN+)&iR
§
}Sz^pSBE+N0}ŁI>opopIix8^mSNb1x,<$C#
&
R
§
}c ­;:

x
uj 3H :



`5

¤®
¥4^p>0:S<op<>SNb>=<Kb>0 )rWxz0)P@0"|.SN0LSNIix 

 ­mjz `5

mA®W P§Bz<>omopIixL9 =.9HB;IQ"I>S.9;^wP@0"G BE+N0)bWGE<>MN+ &iR
§
}S


^mBs^p9
BE+N0L^p/1<>b>0LI>}&B;+N0)Q"I>/1MNop0BE0LN^pS.<KGECBEG;0:0LCﬀ<>S1^mS>0:GE9;0L9;=N.9B;^mB;=@BE^mIWS }ŁI>opomIixz0:PﬀC1<G;0ﬃ9DBEG;^wQBE^mIWS7<>^m} n^w9sGR<iBE^mIWS.<Ko r
xz09;<$C<ﬀGR<iB;^pI>S<Ko¤GE0:9B;GE^pQB;^pI>S
9 
h 
v7;
X`¢~¡7¢

?N<K/1MNop0_Nm2$_9BE<KB;0ﬃ9B;+<iBBE+N0b>GE^wP^w9<]GE<KB;^pI>S.<>o b>GR<KMN+uNIWomopIix8^pSNb]9=..9DBE^qBE=@B;^pI>S` z}


­ 
2


2
jt7( !®y1`}Na­®ﬀIi>0"G)B;+N01QIW/1MNom0"B;0N^mS<KGECBEG;0:0IWS ­

yO®WrO}ŁI>opomIixz0:Pux8^mB;+~B;+N0ﬀGE0:9B;GE^pQB;^pI>S
BEI t

 MNG;I@P@=Q0:9,<1bWGE<>MN+A^w9IW/1I>GEMN+N^wQLBEI1B;+N0bWG;^wP0
6LIixr@^mB8^p9zxz0"opo¤tSNIixB;+<iB,B;+N0:G;04^w98<Q"omI904G;0:op<KB;^pI>S.9;+N^pMAO0BDxz0"0:S 3 / &,-! 3 - ﬃ("-ﬃﬁ0z<>S.PGR<iBE^mIWS.<KoOGE0"ow<iB;^pI>S9
¼<Lop^mSN0ﬃ<KGow<KSNbW=.<KbW0H^p9<QI>SBE0?B }ŁG;0:0sow<KSNbW=.<KbW0Hb>0:SN0"GR<iBE0:PC<)b>GR<K/1/ <KG`x8^mB;+ﬀI>S.omCWrK<iB
/1I9DBﬃrKI>SN0ySNI>SN¼BE0"GE/ﬀ^pS.<>o
IWSB;+.0zGE^pb>+B+<KS.Pﬀ9^wP@0zIK}O0:<>QR+G;=.om0 LS.P^mSP@0"0ﬃP¤rK^m}xz0,PN0"SNI>B;0yB;+N089;0B IK}Oom^pSN0:<>Gop<>SNb>=.<>b>0ﬃ9Ii>0:G`BE+N08<KopMN+.<>0"B
 «  Cl9N&c}&a« rNxy0+<$>0B;+N0}ŁIWomopIix8^mS.bMNGEI>MOIW9;^mB;^pI>S

g



eŁf


X`¢YX`¢ #  0 ,jﬂZ
W[
ﬀ
/10 - 08"20     -()/ 3k:   J ﬃ!,-,$! +0#ﬁ2- / &?% !ﬀ)   ,() $&3   
2 / .-!8:)!ﬀGfK 2: - / >=  !0 Lop^mS.0:<KG08"2505ﬃ/ ¦" ﬃ/  &E 3 3 ' ?% 2I: -!ﬀ-)/ .- 3*!ﬀ0ﬃ!5/  )/ %2
jﬂZ
H[
ﬀ
­

&
R
§
}S





j 3!y
&S} 3MS9 &c}&a« 10 q-Z
W[
}&1?®
ŁÉ¯`
  gih@f  
h;gih
	
e 2ﬂ














L !,  C)^pGE9B8MN=@B+h  ­

&iR
§
}S

 
j3y
&S}&3S9 &c} « 10 qPZ
W[
}18®W
`0B=.9BE<>t>0A<{bWGE<>MN+ j 5 0Z
W[
}\sqs8x8^mB;+   ­

y®W

<>omo") 5 <uB;GR<KS9;P@=Q0"Gb>0"S.0"GR<iB;^pSNbBj 5 r
/DC C.E ) 5 

}j 5 *
I1QI>S9DBEG;=.QBz<ﬀ9=..9DBE^qBE=@B;^pI>SQIWG;GE0:9;MIWS.P@^pSNbBEI+j 5 xy04x8^pomo¤P@0"|.SN0<SN0:x GR<iB;^pI>S<Ko.bWGE<>MN+^pS

j 5 z
Z0P@0|SN0 ^qBR9B;GR<KS9;P@=Q0"G)	 C~9=..9DBE^qBE=@B;^pSNb]^pS<KSC]BEGE<>S.9;^qBE^mIWSI>}-) 5 r
0"W0"GEC]I@Q"Q=.G;GE0"S.Q"01IK}

C
,
<>S.P
0:>0"GECI@Q"Q"=NG;GE0"SQ0zIK}  C+K*,+N0:SBEI0:<WQR+^pSN^qBE^p<>o.9BE<iBE0 `rKxz0,^mSBEG;I@P@=.Q"08<SN0"xB;GR<KS.9;^qBE^mIWS}65y

Hy

yﬀ#
*,+N0=.SN^p=N0^pSN^mB;^w<Ko`9BE<KB;0I>} ),	^p9 =5>r.B;+N0|.S<Ko`9BE<KB;0:9LIK}),	¤<KGE0B;+NI90I>} ) 5> 6LIixrNxz0Q"<>S0ﬃ<>9;^mopCAW0"GE^q}ŁCB;+.<KB
jﬂ	
5
ŁB;+N0GR<iBE^mIWS.<Ko&b>GR<KM.+bW0"SN0:GE<KB;0:PAC),	1s^w98^w9IW/1I>GEMN+N^wQLBEIej 5>r.9;I]jﬂ	
5


j 5  
6)IixTxy01QIWS.9DBEG;=QB)BE+N0ﬀ}ŁI>opomIix8^pSNbom^pSN0:<>GbWGE<>/1/1<>G

6)}ŁI>G0"W0"GECBEGE<>S.9;^qBE^mIWSt}zy$xy${¤y"()^mS ),	 n<KS.P <KGE0
9BE<KB;0:9,I>}),	%zxz0P@0|SN0B;+N0M.G;I@P@=.QB;^pI>S 
x
u

x >{><}ŁIWG 65xz0P@0|.S.0B;+N0MNGEI@P@=.QB;^pI>S
65
x
u @
*,+N^w9,^w9L<ﬀom^pSN0:<>G,b>GR<K/1/ <KGﬃ6)Iix }ŁI>G80:>0:G;Cow<KO0"o 3^mS! P@0|SN0B;+N0op^pSN0:<>Gzow<KS.b>=.<>b>0A


rF M

> 
;
 
v

v
)


2

	



 
;
 


+}¤
x8+N0:G;09}¤y^w9,B;+.04ow<KS.b>=.<>b>04b>0"S.0"GR<iB;0ﬃP}ŁGEI>/ CAB;+N0bWGE<>/ﬀ/ <>G


 B;GE^pMNom0}Dxzy 3&y,{.0svsﬃL^p9)<KSu<KGRQ^pS-jﬂ	
5
^q} <KSPAIWSNomCA^q}

x>{H  ŁCQ"I>S.9B;GE=.QB;^pI>S 
*,+N0op<>SNb>=<Kb>0 ﬀrF oep7}j
	
5
&«'q7}.j
	
5
 ^w9zC P@0"|.SN^mB;^pI>SA<GE<KB;^pI>S.<>o.ow<KSNbW=.<KbW0>N=NG;B;+.0"GE/ﬀIWG;0LB;+N0<KMNM.om^wQ"<KB;^pI>S
&tr/ +u lH9;=.QR+BE+.<iB &S}&3f*

}ŁI>G0">0:G;C 34^mS  ri^p9<)om^pSN0:<>G
9;=N.9B;^mB;=@BE^mIWSSNIKBE^pQ"0y<Kow9;I8B;+.<KB^mBE9MNGEIKJD0ﬃQBE^mIWS.9
IiW0"Gﬃ<>S.P 

<>G;0GR<iBE^mIWS.<Ko`op<>SNb>=.<>b>0ﬃ9 QIWG;GE0:9;MOI>S.P@^pSNbﬀB;IB;+N0PNI>/ <K^pS]<KS.P^p/ <Kb>0IK}
jﬂ	
5
ﬀ8Z0x8^mopo
9;+NIix
BE+.<iBjﬂ	
5
*&iR
§
}



rBE+=9

j 5

^w980:=.<>o&B;I

&lR
§
}





x8+.^pQR+ux8^pomo<>omopIix =.9zBEIQIWS.Qop=.P@04B;+.^p98M.G;IIK}D
0 / !05om0"BL=.9,MNGEIi>0B;+.<KB,jﬂ	
5
 &iR
§
}




=.MNMI901}xy43>y${ jﬂ	
5
~*,+N0"GE0}ŁIWG;0

x¤{ 

r /DC C.E

x>{ﬀ*&S} 3M~^mB;+NIW=@BopIW9E9I>}Lb>0"S.0"GR<Kop^qBDC  B;+.0AS.<>/ﬀ0AIK}
BE+N0>0:GBE^pQ"0:9zIK} ^w9,SNIKBL^p/1MIWGBR<KSBzIWSN0Q"<KS{9;=NMNMOIW9;04B;+.<KB8B;+N0GEIIKB8IK} ^w9ﬀ<KSPBE+N0"S{C^pS.P@=.QB;^pI>Sr.0">0:G;C
W0"G;B;0?{^pS  ^w9^wP@0:SWBE^q|0:P]CuBE+N0=.SN^p=N019;+NI>G;B;0ﬃ9DBM.<iBE+]}ŁGEI>/ B;+.0ﬀGEIIKBB;I^qBR90:oq}D*,+.0"S~xz0ﬀ+.<$>06x `5

A<>S.P
S.<KB;=NGR<KopopC

`5

{OrWBE+N0"GE0}ŁIWG;08xz0L+.<$W0Bzx



`5

{OH)9fx<KSP{ﬀ<>G;08^pS

xz08|.S.<>omopCﬀb>0B9}Dxzy 3&y,{S&iR
§
}S




   >=  !0 3F:xz0x8^mopoMNGEIi>0B;+.<KBﬂ&iR
§
}


 jﬂ	
5

=.MNMI90zSNIixnBE+.<iB}xy43>y${S&lR
§
}



*,+N0"GE0}ŁIWG;0ixzyz{

<KSPB;+.0"GE0z<>G;0ix=5,<KS.P{15z9;=.QR+B;+.<KB
$
x 5I{15B

<>S.PB;+N0:G;0L^w9s<M<iB;+x




`5

{ #zC1P@0|.S.^qBE^mIWS IK}  >rx
5
y,{
5


*,+.08B;GE0"0)9B;GE=.QB;=NGE08IK} ^p/1MNom^p0:9sB;+<iBHBE+N0"GE08^p9
<>0"G;B;0"?| 9;=.QR+BE+.<iBSx


S5

| <>S.P| 

`5

{OH*,+N0"GE0}ŁIWG;0 ŁCP@0|SN^qBE^mIWS i|


`5

x{<>S.P^mBz^p/1MNop^m0ﬃ9ixW|14 x 54<>S.P
{@ |14 {
5
6)Iixr7xzy,x
5
y${¤y${
5
 

r&B;+N0:^mGop0"SNb>B;+Z<KGE00:>0"S^mSBE0"b>0:GE9:rOB;+N0:G;0"}ŁI>GE0BE+N01om0:SNbKBE+~I>}i| ^p9<Kow9;I0:>0"S`
#zCQIWS.9B;GE=.QBE^mIWSr0">0:G;C xzI>GRP ^pS 

9BE<KG;BE9zx8^mB;+

 <>S.PBE+N0"S^w98<9;=.Q"Q"0:9E9^pI>SIK}

8 9L<KSPGK 8 9:HLopo&B;+.0:9;0
}<WQBE9,^p/1MNopCB;+<iB| q@H*,+N0:G;0"}ŁI>GE09x
5
qx<KS.P{
5
q{9I@}xy43>y${jﬂ	
5
H*,+N^w98C^p0"owPN9 &iR
§
}S


 jﬂ	
5

*,+N0:G;0"}ŁI>GE0 jﬂ	
5
*&iR
§
}S


<KS.Pu9;I

j
5
O0"opI>SNb9zB;Ih x8+N^pQR+{Q"I>S.Q"om=.PN0:9yB;+N0M.G;IIK}D
*,+N0QI>SW0"GR90,IK}¤BE+N^w9HGE0:9;=NoqByxyIW=NopP1+.0"opM=.9 BEIb>GR<K1BE+N0)9B;GE=.QBE=NGE0LIK}¤GR<iB;^pI>S<KoNbWGE<>MN+.9:
l
S@}ŁI>G;B;=NS<iB;0:omCﬀ^mBy^w9HSNI>B
IW^pI>=.9:8QB;=<KopomC BE+N0}ŁI>opopIix8^mSNb10"?@<>/1MNom0^pomop=.9B;GR<iBE0BE+N0P@^ Q=NomBDCIK}B;+.0S.<K^p>0QIWSW0"GR904IK}FHGEI>MOIW9;^qBE^mIWSV. V.
9 
h 
v7;
X`¢z¢

I>S9^wP@0"G&S}

/ ­ 

 

 
j &ﬀnf®rs^mB^p9<op^mSN0ﬃ<KG9;=N.9B;^mB;=@BE^mIWS

I>S.9;^wP@0"G  

 
<>S.P BE+N0bWGE<>MN+Gj  &iR
§
}


sB;GE=.QB;=NGR<KopomCWrb>GR<KMN+Gj ^p9zGR<iB;^pI>S<Ko7Ł^mB,^w9yB;+N09BE<KG5 #z=@B,B;+.0bWGE<>MN+S.<KB;=NGR<KopomC
<W9;9;I@Q^w<iB;0ﬃP BEI'j <WQ"Q"I>GRP@^mS.bBEI &}

,<KS.P  z^w9njﬂ	¤ ­M}y

y

 

 
Ij:&1@ni®Wrx8+.^pQR+^p9LSNIKB8GR<iB;^pI>S<Ko 
IBE+N0"GE0)^w9z<P@0"0:M^w9IW/ﬀIWG;M.+N^p9;/M.G;IWNom0:/BEIbW0BHBE+N0Q"I>S>0:GE9;0>8QB;=<KopomCWrWxz0Lx8^pomoB;GECﬀB;I^pSiJD0:QBzGR<iBE^mIWS.<Kop^mBDC
^pSABE+N0+3om^pSN0:<>G8op<>SNb>=<Kb>05LB;I<WQR+N^m0:>0<1QI>/1MNop0BE0QR+.<KGR<>QB;0"GE^p:<iBE^mIWSIK}GR<iB;^pI>S<Ko&b>GR<KMN+9"
¯z¯ ¹c°±8²RÏÏ
2ﬁ  cC  !8= - 
 S.<iBE=NGR<Kozxz<$CZB;In^pSB;GEIPN=.Q0GE<KB;^pI>S.<>om^mBDCZ^mSB;I l9N&c}& « xzI>=NowP O0B;IZ^m/1MOIW9;0ABE+N0uMNGEIKJD0:QB;^pI>S.9Ii>0:G
.<>G;GE0:P <>S.PS.I>S@§.<KGEGE0:P1op0BBE0"GR9HBEIO04GE<KB;^pI>S.<>o¼*,+N04SN0?B,0?N<K/1MNop09;+NIixL9sB;+.<KB,<>bW<K^pSrWB;+N^pSNb9y<>G;0SNIKB89ISN^wQ0>
9  h 
v7; X`¢%$7¢

I>S9^wP@0"G &S}

f ­

+

 

2
jH&( 71®«­ K

 

2
jH7  &
®&^w9y<om^pSN0ﬃ<KG,9=N9DBE^qBE=@B;^pI>S
[{IWG;0:Ii>0:G8^qB4+.<>9)GE<KB;^pI>S.<>o`MNGEIKJD0ﬃQB;^pI>S98Ii>0:GL.<KGEGE0:P{<KSP{SNI>SN .<>G;GE0:Pop0B;B;0"GR9:

I>S.9;^wP@0"Gﬁ

  <>S.PuB;+.0
bWGE<>MN+ﬂj  &iR
§
}S

 
 B;GE=.QB;=NGR<KopomCWr$b>GR<KMN+1jv^w9`GR<iBE^mIWS.<Ko Ł^mB^w9BDxzI)9BE<>GE9 #y=NB`B;+.0sb>GR<KM.+S.<iBE=NGE<>omopC<>9E9I@Q^w<iB;
0ﬃPB;I j <>Q:QIWGEP@^pSNb8BEI &S}


<KS.P  ¤^w9jﬂ	> ­}.

y

y

 

2
Ij&)( 7®«­}.Hy

yO

 

2
Ij7  &
®Wr$x8+N^wQR+^p9
SNI>BGR<iBE^mIWS.<Ko&Ł^mBE9^pSB;0:GE9;0:QB;^pI>Sx8^mB;+B;+.0zGE0:Q"I>bWSN^mﬃ<KNop0y9;0BS­

®\s­

®\s

O y^w9f­}.

y

y

 

2
Ijﬀ&( 71®
x8+N^wQR+^p9,SNI>BLGE<KB;^pI>S.<>o1
6LIix Q"I>S.9;^wP@0"G)B;+N0ﬀ90"B Z
W[
 9 &c}« 1LIK}Hop^mS.0:<KG4ow<KSNbW=.<KbW0:9 ¼Q"<Kopop0:P{GR<iBE^mIWS.<Kom op^pSN0:<>GzIiW0"G}& « 49;=.QR+
BE+.<iBBE+N0MNGEI@P@=.QBE^mIWSI>},B;+N0:^mGbWGE<>/1/1<>GE9<>G;01IK}z}ŁI>opopIix8^mSNb}ŁIWG;/W tu x%ﬂ{ Łx8^mB;+ x 

<>S.P{  IWG
Hu @

	  g  
 X`¢,+`¢ `jﬂZ
W[
ﬀ
/10 $.!ﬀ /10 3F:   0    ﬃ !ﬀ-,$& 0  2  -/ .?% !ﬀ()   () $&3 2 / .-!8:)!,,4G fK 2I: -
GR<iBE^mIWS.<Kom op^pSN0:<>G 0?"205)/ ;" ﬃ/  !E 3 3 ' ?% 2: - !ﬀ- ﬃ/  &- 3*!ﬀ505ﬃ!5/ ﬃ/   2
jﬂZ
W[
ﬀ
 ­

&
R
§
}S

 
  j 3.y&} 3M-Z
W[
 9 &c}&« 7 -Z
W[
}?®
L !,  C)`0Bh 0P@0"|.SN0ﬃP<W9z}ŁI>opomIixL9
h rF ­

&
R
§
}S

 
  j3y
&S}&3-Z
H[
.9 &c} « 10 q-Z
H[
}&1?®
Z0+.<$>0B;I 9;+NIix BE+.<iB,jﬂZ
W[
ﬀ
 h 
f


£> xz0x8^mopo¤|.GR9B,M.G;IiW0)BE+.<iB,jﬂZ
W[
ﬀ
h
Iop0B=.94BE<>t>01<b>GR<KMN+#j
5
 Z
W[
}zs8tsIﬀ*,+.01Q"I>S.9B;GE=.QB;^pI>SPNI>SN01^pS~BE+N01MNG;II>}sIK}zFHG;IWMI9^mB;^pI>SZVN V
xzI>GEt@9`MO0"G;}Ł0:QB;opC> *,+N0,I>SNopCBE+N^mS.b^p9BEISNIKBE^pQ"0yBE+.<iB BE+N089=..9DBE^qBE=@B;^pI>S1^w9H<4op<>SNb>=<Kb>0yIK} Z
H[
.9 &x8+N^wQR+^w9 I>^pI>=.9:
f


¡0 xz0x8^mopoSNIix MNGEIi>0B;+.<KB+h  jﬂZ
H[
ﬀ

6)Iix QIWS.9;^pP@0:G8<bWGE<>MN+-j  R
§
}j

^pSWh
Z0x8^mopo
9;=NMNMOIW9;04B;+.<KB:r.}ŁI>GL0:>0"GEC 3 ^pS  r `} 3M,^w98^pSZ
W[
.9N&c}&a« 1z+.0"S.Q"00"W0"GECx{^mSz}&3,^w9L<KSu0:om0:/ﬀ0:SBLIK}


$ 6)Iixv|N?3ﬀ^mS<KSPAQIWS.9;^pP@0:Gy<b>GR<K/1/ <KG9j

HbW0"SN0:GE<KB;^pSNb z}&3 Ł}ŁG;IW/<SNIWS@¼BE0"GE/1^mS.<>o =5	 @=NMNMOIW9;0
^mBE9,MNGEI@P@=.QB;^pI>S.98<>G;0IK}
B;+N0}ŁIWomopIix8^pSNbﬀ}ŁI>GE/

x
u x ﬂ{¤y x 

y${H#

IWG
x
u 
6)Iixr>xz0)QIWS.9DBEG;=QBH}ŁGEI>/ 0:<WQR+ b>GR<K/1/ <KG ŁbW0"SN0:GE<KB;^pSNb z}&3 r@<BEGE<>S.9EP@=.Q0:G )

MNGEIPN=.Q^pSNbBE+N0)op0B;B;0"G 3+80">0:G;C
SNIWS@ B;0"GE/1^mS<Ko¤IK}BE+N0b>GR<K/1/ <KG,^w9)< 9BE<KB;0I>}
BE+N0B;GR<KS9;P@=Q0"Gﬃy*,+.0"Su}ŁI>G)0">0:G;CAMNG;I@P@=QB;^pI>S 
x
u x ﬂ{BE+N0"GE0^p9
<AB;GR<KS.9;^mB;^pI>S 
10

x
u n^mS)

1NIWG40ﬃ<>QR+SNI>SB;0:G;/1^pS.<Ko MNGEI@P@=.Q"^mSNbB;+.0ﬀ0:/1M@BDC]xzI>GRP{B;+.01<W9;9;I@Q^w<iBE0:P~9BE<KB;01^w94<>S
^pSN^mB;^w<Ko9DBR<iB;0z}ŁI>G<KopoZ9=.QR+uBE+.<iB 
x
u 1B;+N0:S'q¤})

^mS.<>omopC 65  B;+.0^pSN^mB;^w<KoSNI>S@ B;0:G;/1^pS.<Ko
IK}lj

)^p94<
|.S<Ko9BE<iBE0IK}B;+N0BEGE<>S.9;PN=.Q0:G })

c ­,65®

IWS.9^wP@0:G4<xyIWGEP x>{1 `} 3M<`C]QIWS.9DBEG;=QB;^pI>Sﬀ}!xy${)^w94G;0ﬃQIWb>SN^p"0ﬃP{C!)

 
0|SN0 )
§
B;+.0BEGE<>S.9;PN=.Q0:G x8^qBE+
ow<KO0"opom0ﬃP0"?^mBE9s=NSN^pI>SIi>0"Gz<Kopo31^mS. I>}`B;+.0) ﬁ8 9:r@<KS.PQ"<>omo j§LB;+N0bWGE<>MN+b>0:SN0"GR<iBE0:P C )`§$H*,+.0bWGE<>MN+Gj§)^p9
GR<iBE^mIWS.<Ko r<>S.P }Ł=.GBE+N0"GE/1I>GE0j§9  R
§
}S9Łx8^mB;+B;+N09E<K/10)S.<>/10:9y}ŁI>GzB;+.0W0"G;B;^wQ0:9z<>9z^pS9B;0:M~2B;+N0<KGRQ"9sIK}j§
Q"I>GEG;0ﬃ9MOI>S.P B;I1B;+.0M.<iBE+.98QIWSWBR<K^pSN^pSNbﬀB;+N0GEIIKB,IK}  6)Iix Q"I>S.9;^pPN0"GzB;+N0bWGE<>MN+-jB©(
jB©r¨ M
;>
ﬀ
­}xy43>y$x0Ij x@#

®pj§
*,+N^w9H^w9z<GE<KB;^pI>S.<>oNb>GR<KM.+ <>9y<|.SN^mB;04=NSN^pI>S<>S.PQ"I>S.Q:<iB;0:S.<iBE^mIWS1IK}GR<iB;^pI>S<KoNbWGE<>MN+.9[{I>GE0"IiW0"GjB©+ R
§
}S8
^pGE9B:r<jB©4 R
§
}LQI>S9^wP@0"G<KS~<>GEQ}Dxzy 3&y,{9)jB©W)*,+N0:S{B;+.0"GE00?@^w9DB9x
5
y${
5
<>S.P@x7§9;=.QR+{B;+<iB4}Dxzy 3&y,{
}Dx0§y43>y$x7§8\p}x
5
y 3&y,{
5
rx8^mB;+t}Dx
5
y43>y${
5
+)j§i 6)Iix op0B4=.94QI>S9^wP@0"GLB;+N0>0"G;B;^wQ0ﬃ9xy${<>S.PWx7§^pS )LZ0+.<$W0
x1 x
§
px 5¼<>94<xzI>GRPzBE+N0"GE0}ŁIWG;0B;+N0:G;0^p94<M.<KB;+1x



`5

x
§
<>S.P]9;^m/1^pop<>G;opCB;+N0:G;0ﬀ^p94<M<iB;+x
§


S5

{ )0"S.Q"0
BE+N0"GE0^p98<1M.<KB;+x 




S5

{<KS.P¤rN<W9

x
5
{
5
^p98<ﬀxzI>GRPA^pSﬃ`} 3Mr`}xy43>y${ﬃ
R
§
}
*,+N0QIWS>0"GR9;08xyIWG;t@9H^pS0?N<>QB;opCBE+N09;<>/ﬀ04x,<$C>76LIixxz0+.<$W08B;IﬀMNGEI@P@=.Q04MNGE0:Q"^p9;0"opC' R
§
}SIj

rx8+N^wQR+A^w9
JD=.9B
BE+N0^mSBE0"GR90ﬃQB;^pI>SIK}
j
©
x8^qBE+

s!s


j r¨ jB©fª 

s

s

 Z0Q"<>SABE+N0"SuGE0"x8GE^qBE04^mBL^pSBE+N0}ŁI>opopIix8^mSNbﬀx,<$C¤
j r¨
ﬃ
;>
ﬀ
­jB©Mªﬂ

s­ 3&®
sﬁ

®W76LIixrK<>9^mBH^p9<|.SN^mB;0,=NS.^mIWSxz0`JD=9DB +.<$W0sBEI4M.G;IiW0HB;+<iBjB©ª	

s­ 3&®\s 

ŁÉ¯`
  gih@f  
h;gih
	
e 2 #
^w9HGR<iBE^mIWS.<Ko  #z=@B

^w9s<GR<iBE^mIWS.<Ko90"ByIi>0:Gs<}ŁGE0"0/ﬀIWSNI>^wP¤r^qBz^p9sB;+.0"GE0}ŁI>GE08GE0:QIWb>SN^p:<>Nop0>)0"S.Q"0 

s­ 3&®s

^w9,<GE0:Q"I>b>S.^mﬃ<KNop0)9;=N.9;0B8IK} >s"1s <KSPA9;I^mBE9z^pSWBE0"GR90ﬃQBE^mIWSAx8^mB;+u<GR<iBE^mIWS.<Ko&9=..90"B j © sIK} &s"1s 
^w989DBE^mopoGR<iBE^mIWS.<Ko 
^pS.<KopomCWrj0ﬃ=.<Kow9  R
§
}j

CQ"I>S.9B;GE=.QBE^mIWS9;I1xy0+.<$W0/h jﬂZ
H[
ﬀ
x8+.^pQR+uQIWS.Qop=.P@0ﬃ9zB;+N0MNGEIIK}D
6)IixB;+.<KBH<KSﬀ0?B;0:G;S.<>o@QR+.<KGR<>QB;0"GE^p:<iBE^mIWSIK}B;+N0,GR<iB;^pI>S<Kob>GR<KMN+.9+.<W90:0"Sﬀb>^p>0"S`r$B;+N08SN0"?B 9;0:QB;^pI>Sx8^mopoNQIWS.9^wP@0:G
BE+N0MNGEI>MO0"G;B;^p0:9zIK}B;+N0ﬃ!ﬀ-ﬁ,0sI>}GR<iBE^mIWS.<Ko&b>GR<KM.+.9"
  
 ` 8 
	u
Z0+<$>0<KopG;0ﬃ<>P@C 9;0"0"SAB;+.<KB,B;+N0:G;04^p9,<ﬀ9DBEG;IWSNb1QI>S.SN0:QB;^pI>SAO0BDxz0"0:SAow<KSNbW=.<KbW0LBE+N0"IWG;C<>S.PGR<iBE^mIWS.<KoOb>GR<KMN+9" P»S
BE+N^p989;0:QB;^pI>Suxz04x8^popo`90:0<KSNI>B;+N0:G,Q"I>SNS.0:QBE^mIWSO0BDxz0"0:Sub>GR<KMN+.9,<>S.PAow<KS.b>=.<>b>0:9:r^mSBE0"GE/19,I>} ﬃ!ﬀ-ﬁ,0
Z0|GE9BGE0:Q:<KopoB;+<iB4B;+N0 )!,- IK}s<bWGE<>MN+#j op0:<WP@^pSNb}ŁGEI>/ <W0"G;B;0"?{9;0B q ŁIK}y^mSN^mB;^w<Ko 9BE<KB;0:9,BEI<>0:GBE0?{90"B
 ŁIK}
|.S.<>o`9DBR<iBE0:9s^w9zB;+.090"B,I>}<>omo&BE+N0M.<iBE+uop<>0:op9,^pSABE+N0b>GR<KM.+rom0ﬃ<>P@^pSNbﬀ}ŁG;IW/ <ﬀ>0:GBE0?^pSBE+N090"BLIK}^mSN^mB;^w<Ko
9BE<KB;0:9zBEI <W0"G;B;0"?A^mSBE+N090"B8IK}|.S.<Ko9BE<KB;0ﬃ9I
9}.jyOq>y
rF ­xtjA?m-q?
[
Sym `5
s
[
®
P»SIKB;+.0"GxyIWGEP.9LBE+N0ﬀB;GR<>Q0ﬀIK},<AbWGE<>MN+]^w93»BE+N0ﬀop<>SNb>=.<>b>0IK}y^mBE94ow<KO0"ow9 5.I>G0?N<>/ﬀM.om0B;+N0ﬀBEGE<WQ0:9IK}yB;+N0ﬀ|.S.^qBE0
bWGE<>MN+.9<KGE0z<>omoGR<iB;^pI>S<Koop<>SNb>=.<>b>0ﬃ9
<>S.PBE+N0zB;GR<>Q"0:9
IK} $&!ﬀ)(*!ﬀ,2ﬃ /.-	- 2 3 ﬃ!ﬀ-$! +0<KGE0,<KopoNQI>SBE0?B }ŁG;0:0sow<KSNbW=.<KbW0:9:
6)IKB;^wQ0C BE+N0xz<$CB;+.<KBzBE+N0B;GR<>Q"0:9,I>}
GR<iB;^pI>S<Ko¤b>GR<KM.+.9,QI>SBR<K^pSABE+N0"GE0}ŁIWG;040"W0"GECQI>SBE0?B8}ŁG;0:0op<>SNb>=.<>b>0W

g



eŁf


z¢D£¤¢ #  ﬃ!ﬀ- 0   !ﬀ-)/ .- 3&ﬃ !ﬀ-$! 3 -% / Mﬃ !ﬀ) - !ﬀ- ﬃ/  &- 30= !5, 0  -   ,ﬁ !ﬀ/=  !5ﬀ
0  +G  !B=	/ ﬂ = !0 -8K /10 !,,I" !05/J= 
L !,  C)*,+N^w989;^m/1MNop0G;0ﬃ9=NomB8^p98<19B;GR<K^pb>+B}ŁIWG;x,<KGRP QIWS.9;0:=N0"SQ04IK}`BE+N0MNGEIIK}`I>}
FHGEI>MOIW9;^qBE^mIWSu_Nm2ﬁNrx8+N^wQR+9BE<KB;0ﬃ9
BE+.<iB,0"W0"GECﬀGR<iBE^mIWS.<KoOb>GR<KM.+^p9,GE0:Q"=NGR9^p>0W

I>S9^wP@0"G,<GE<KB;^pI>S.<>obWGE<>MN+j1 *
IﬀQR+N0ﬃQRt x8+N0BE+N0"G8<xyIWGEPx^w9z^mSB;+.0
BEGE<WQ04IK}b>GR<KMN+Pj Ł}ŁG;IW/ <190"B,q1B;I <19;0Bﬂ r.^qBL^w9JD=.9B8B;IQR+N0ﬃQRt ^q}B;+.090"B9o

 



x
u
s
}

 

 R
§

x
u
s
}$pIpp


§

x
u
s
}.q#pIpp?,
^pSB;0"GR9;0:QBR9)9;0B1@0Bﬂq^w9GE<KB;^pI>S.<>o¼rB;+=.94^mBE9^m/ <KbW0C{<GR<iBE^mIWS.<Ko
B;GR<KS.9EP@=.QB;^pI>S{^w94GE<KB;^pI>S.<>oB;IIrO+.0"S.Q"0C]<
9;^m/1MNop0^pS.P@=.QB;^pI>SrO90"Bo ^p98GR<iBE^mIWS.<KoB;II.z*,+N0"GE0}ŁIWG;0^mB)^p9)P@0:Q"^pPN<>Nop0x8+N0BE+N0"Go@ª) ^w9L0"/1M@BDCWiP»SBE+N0GE0">0:GE9;0
Q:<>9;0 ŁB;+N0 M<iB;+nO0BDxz0"0:Sn<uQ"I>SB;0"?B;¼}ŁGE0"01W0"G;B;0?Z90"BE9<>S.P<uGR<iBE^mIWS.<KoW0"G;B;0?Z90"B8B;+N09;^qBE=.<iBE^mIWSn^p9BE+N09E<K/10
O0:Q:<K=.9;04B;+N0^p/ <Kb>04IK} <1QIWSWBE0?B }ŁGE0"090"B8C<1GE<KB;^pI>S.<>oBEGE<>S.9EP@=.QBE^mIWS^w98<1QIWSWBE0?B }ŁGE0"090"B:
`0B=.9P@0"SNI>B;0ﬀC!)tZ B;+N0ﬀ}<>/ﬀ^popC{IK}HBE+N0ﬀB;GR<>Q0ﬃ9)I>}sGR<iB;^pI>S<Kob>GR<KMN+.9op0:<>PN^mSNb}ŁGEI>/ <AGR<iBE^mIWS.<Ko>0:GBE0?]9;0B4B;I{<
GR<iBE^mIWS.<KoO>0:GBE0?90"B)3Z ­+}.jyq&yIj/j Z
W[
}>s s"¤Gq&y -Z
W[
}?®ŁSNI>B;^wQ04B;+<iB8xy0QIW=NowP<W9
xz0"opo`GE0:9B;GE^pQB)I>=.GE9;0"op>0ﬃ9,B;IA<=NSN^wW=.0^pSN^qBE^p<>o9BE<KB;0<>S.P]< =.SN^p=N0|.S.<>o
9BE<iBE0	96LIix xz0x8^pomo9+.Iix BE+.<iB90"B
)tZ
}ŁIWG;/ <>S!7 205)!,-   0*-) / 3F:  '*- ﬃ("-ﬃﬁ0 ¼)*rNBE+.<iBL^w9"r@^mB)9E<iB;^w9|.0:9z}ŁIWomopIix8^mS.bMNGEI>MO0"G;B;^p0:9
ﬀ
QopIW9;=NG;0}ŁI>G)^mSB;0:GE9;0:QB;^pI>Sx8^qBE+u<ﬀGR<iBE^mIWS.<Ko G;0:b>=Now<KG5How<KS.b>=.<>b>0>r
ﬀ
QopIW9;=NG;04=NS.PN0"GLSNIWS@§0"GR<>9;^mSNb Ł/1I>S.I>^wP»/1I>GEMN+N^w9;/rN<>S.P^mSW0"GR904/1I>GEMN+N^w9/ur
ﬀ
}ŁI>G80:<WQR+ +y
i	#)3Z xy0+.<$W0p l	¦y
ª l	Dy
iﬁSy
-/#)3Z

g



eŁf


z¢~¡7¢ #  /    !0 , ﬃ/     ;'  34)  0 ﬃ)tZ /10 -  3 I)     )3ZC
L !,  C

IWS.9^wP@0:G8BDxyIA0"op0"/10"SBE9  <>S.Pl	`IK} )tZﬀ)@<$C +}jyOq>y
8<>S.P l	7 9}.jﬂ	¦yOq>y
)*,+N0ow<KS.b>=.<>b>0
ªi	`^w9)<WQBE=.<KopomCB;+.0B;GR<>Q"0IK}j pM} ­ ®4s.s­
8®\pjﬂ	 x8^qBE+ 4< SN0"x 9;C/OI>o ,O0BDxz0"0"S)q
s
p­
I®+pﬀq
s

<>S.P

s
p(­
®p 
s

 )0"S.Q"0 ª l	&^pSu<>S0:om0:/10"SBLIK})tZﬀ
9HGR<iB;^pI>S<Ko@ow<KSNbW=.<KbW0:9 <KGE0,B;GR<>Q"0:9 I>}¤GE<KB;^pI>S.<>o@b>GR<KMN+.9  |.SN^mB;0b>GR<KMN+9 <KGE08GE<KB;^pI>S.<>oNb>GR<KMN+9,ri}<K/1^pomC )tZ ^p9yQopIW9;0:P
=NSP@0"G8^pSB;0"GR9;0:QBE^mIWSx8^mB;+uGR<iBE^mIWS.<Ko&ow<KSNbW=.<KbW0:9:
6)Iix om0"B=.9GE0:Q"<>omoBE+.<iB<|.SN^mB;0  !ﬀ0)$7C GR<iBE^mIWS.<Ko )9;=N.9B;^mB;=NB;^pI>Sr u lﬀﬀ^p9</1IWG;MN+.^p9;/ 9=QR+~BE+.<iB}ŁIWG
0ﬃ<>QR+Aop0B;B;0:G
3 ^pS.\} 3M,^w9L<|.SN^mB;0 !ﬀ0ﬃ$0CyGE<KB;^pI>S.<>o1z9;=N.9;0BLI>}  >HT9;=N.9B;^mB;=@BE^mIWS^w9 & ﬂ  !ﬀ- 0/ ﬃ^m}z \} 3M
}ŁIWGL<Kopo 3! 

g



eŁf


z¢YX`¢10*-) / 3F:)3Z /10 3  0 ?%" #%  ! .  ﬂ !,- 05/ Mﬃ9(  /   0?"205)/ ;" ﬃ/  ¤C
¯z¯ ¹c°±8²RÏÏ
2  cC  !8= - 
L !,  C

IWS.9^wP@0:G  <8|.S.^qBE0y9;=N.9B;^mB;=@BE^mIWSri<KS.P ~<8op<>SNb>=<Kb>0 ^pS )3Z@<$Cﬁt +}jyOq>y
rK<>S.P )^w9`<,BEGE<>S.9;PN=.Q0:G
^pS

}j 6LIixr&op0B30 <op0B;B;0:G4I>}" r<>S.P| ^mS \}&3rxz0x8^popoMO0"G;}ŁI>GE/ B;+N0}ŁI>opopIix8^mSNbQIWS.9DBEG;=QB;^pI>S  B;+.0"GE0
<>G;04<|.SN^mB;0S=N/0:GzI>}
9;=.QR+Q"I>S.9B;GE=.QBE^mIWS.9y0ﬃQ"<K=90 <>S.P0ﬃ<>QR+ \} 3Mz<>G;0)|.SN^mB;0	 xy0QIWS.9B;GE=.QB8<BEGE<>S.9;PN=.Q0:G
)


 

B;+.<KByx8^pomoOMNGEI@P@=.Q0)}ŁI>Gy0:<>QR+<>GEQ}xy43>y${ IK}SjT<M.<iBE+ow<KO0"opom0ﬃP| O0BDxz0"0"SHx<>S.P{  B;+.0QIWS.9B;GE=.QBE^mIWS IK}
9;=.QR+1<4B;GR<KS.9EP@=.Q"0"G ^w9 0?@MNow<K^pSN0:PﬀO0"opomIix  *,+N0"SrWS.<iBE=NGR<KopomCow<KS.b>=.<>b>0 \} ^p9HB;+N0,BEGE<WQ08IK}OB;+.08b>GR<KMN+ﬀb>0:SN0"GR<iBE0:P
C BE+N0=NSN^pI>SIK} <Kopo&B;+N0Q"I>S.9B;GE=.QB;0:PAB;GR<KS9;P@=Q0"GR9
\} ii 

M
;>
ﬀ

M

>



j})


 


	yOq>y

x8+N0:G;0 j})z^p9zBE+N0b>GR<KMN+b>0:SN0"GR<iBE0:PC BEGE<>S.9EP@=.Q0:G ) 6LIix ^mBLI>S.omC GE0"/ <K^pS.9zBEIﬀ0"?@MNop<>^mSB;+.0QI>S9DBEG;=.QB;^pI>SIK}
BEGE<>S.9;PN=.Q0:G )


 

r}ŁI>Gﬃ31^mS <>S.P| ^pS \}&3

I>S.9;^pPN0"G,<SN0:x 9;C/IWo  nB;+.<KB,^w9zSNIKB8<KS0"op0"/10"SB,IK}  <KS.P<
SN0:x 9;C/OI>o%,BE+.<iBL^w9,SNIKBL^pS!  6LIix xy0Q"I>S.9B;GE=.QBﬃ)


 

C^mS.PN=.QBE^mIWSIWSBE+N0op0"SNb>B;+IK}
|
2j |6jMF* H*,+N0:S)


 

^p989;^m/1MNopC )


x8^mB;+{<>omo¤0"?^mBE9,ow<KO0"opop0:P| Ł^pS.9DBE0:<WPI>} 3+
2j |6j#l NIWG40ﬃ<>QR+{|S.<KoH9BE<KB;0  MNGEIPN=.Q^pSNb.3u^mS )r¤xy01QIWS.9B;GE=.QB4BDxyIA|.S.<>o9BE<KB;0ﬃ9I>}")


 

8 § BE+.<iBx8^pomo
MNGEI@P@=.Q"0}xy$x  }ŁI>G<>omo}xy${MNGEI@P@=.Q"0:PZCﬂ<  © BE+.<iBx8^poposMNGEI@P@=.Q01}x  y${4}ŁI>Gﬀ<Kopo9}xy${MNGEI@P@=.Q"0:PnCﬂ
*,+N0:Sxz09;^m/1MNopC1op<>0:o  § x8^mB;+|}:*ﬂs<>S.P' © x8^mB;+H|6}¦lA
)IW^mS.bB;+<iBs}ŁIWGz<>omo|.S.<>oO9BE<KB;0 ﬀsMNG;I@P@=Q^pSNb 3C^m0:opPN9
BEGE<>S.9;PN=.Q0:G-)


 


.& 5&E * T=NMNMOIW9;0{B;+<iBAxz0~Q"<>SQI>S9DBEG;=.QB )


 

}ŁIWG0"W0"GECt| 9;=.QR+vB;+<iBj |6j1& & T)S.PQIWS.9^wP@0:G
|x8^mB;+ j |6j
 &BEF*>*`I~Q"I>S.9B;GE=.QB )


 

xz0 |.GR9BﬀQIWS.9B;GE=.QB<{B;GR<KS.9EP@=.Q"0"G )`§1GE0:<>om^p"^pSNbuBE+N09;=N.9B;^mB;=@BE^mIWS
\} 3M ,|},j |6j  Ł=.9;^pSNb 2j |4j¤ l ﬀ*,+N0:Sxz0BEGE<>S.9D}ŁIWG;/ )`§9=N9DBE^qBE=@B;^pSNbB;+N01xzI>GRPW|}:*ﬂ |};lA<4442|},j |6j
x
*ﬂ
BEI Łx8+N^wQR+u^p9,MOIW9E9^pNop04B;+.<>SNt@9zB;I1B;+.0^mS.PN=.QBE^mIWS+CMOIKB;+.0:9;^p9yx8+N^pQR+MNGEI@P@=.Q0ﬃ9 )


 


.I>opomIix8^pSNb1QI>GEI>opow<KGECﬀ^w98< P@^pG;0ﬃQBLQIWS.9;0:=N0"SQ04IK}B;+N^w98MNGEI>MOIW9;^qBE^mIWS


g

; ;¼h@g
 z¢z¢10*-) / 3F: )tZ /1034 0 ?%" ¤%ﬁ! &  ﬂ !ﬀ- 05/ MﬃH) !ﬃ$! +/108)C
6LI>B;^wQ0B;+.<KBB;+N0 QIWS.P@^mB;^pI>SW3DSNIWS@§0"GR<>9;^mSNb(5^w940:9E90:SB;^w<Ko}ŁI>GI>=.GMNGEIIK}D ^pSB;0"GE0:9B;^pSNbW=.0:9B;^pI>S~^w94x8+N0BE+N0"G
BE+N^p9,Q"I>S.P@^mB;^pI>S^p9zSN0ﬃQ0ﬃ9;9E<KGEC>*,+N0"GE0^w9,<PN0"0"Mb>GR<KMN+A^p9;I>/1I>GEMN+N^w9;/ M.G;IWNom0:/ B;I19IWomW08B;I1<KS9xz0"GyB;+N^w98=N0:9B;^pI>S`

g



eŁf


z¢%$7¢ 7 00?")J -   /10-   3 )   )tZ - ¤%  -  /10- (  /  08"20ﬃ/ ;" )/  (=  !     
R
§
}  /10-34- MﬃA"-Iﬃ    )3ZC
L !,  C)*,+N^w9MNGEI>MOIW9;^qBE^mIWS^w9 <4Q"I>S.9;0:=N0:S.Q0yIK}

ombWIKBH<KSP[{0:"0:^)8 9B;+N0:I>GE0"/urix8+N^wQR+ﬀ9BE<KB;0ﬃ9`BE+.<iB BE+N08QIW/ﬀMOIW9;^mB;^pI>S
I>} BDxyIGR<iBE^mIWS.<Ko
G;0:op<KB;^pI>S.9)^p94<GR<iBE^mIWS.<Ko
G;0:op<KB;^pI>S ¼90:0}ŁI>G40?N<>/ﬀM.om0 #z0 #iXﬂ§r¤*,+N0"IWG;0:/ Y. YM1ﬁﬁ4*`I9^p/1MNop^q}ŁC
BE+N08SNIKBR<iBE^mIWS.9"rWxy08x8^popo.QIWS.9^wP@0:G B;+N0Q"<>9;0,x8+N0"GE0 +.<W9BDxyI0:om0:/ﬀ0:SBE9 

<>S.P] r^qByxyIW=NopPO0L0?N<>QB;opCBE+N0)9E<K/10
}ŁIWG4/1IWG;01op0BBE0"GR9" 6LIix 9;<$C \}

 ­x0§y$x#©y4447y,x
 
®<KS.P \}I/ ­{§ﬂy,{(©(y4447y,{
2
®ﬀ`0B 
5
O0 ^mS)tZﬀ10"B
j1r<q<>S.P O0GE0:9;M0ﬃQB;^p>0:omCu< GR<iBE^mIWS.<KobWGE<>MN+]<KSPBDxyIGR<iBE^mIWS.<Ko
90"BE949=.QR+uBE+.<iB
5
 +}jyOq>y
)0"B)TO0
<B;GR<KS.9EP@=.Q"0"G)^pS

}j)<>S.P~P@0:SNIKBE0C.)
v
<KS.P )

^mBE94GE<KB;^pI>S.<>o`GE0"ow<iBE^mIWS.9)<W9;9;I@Q^w<iB;0ﬃPB;I

<KS.P#i 6)Iix P@0|.S.0
),	
v

ﬃ
 
;
§

)



§

 )



©

>pIpp  )


 




y<KS.P),	


ﬃ
2
; 
§

)



§

 )



©

&ppIp" )


 




 *,+N0:9;01BDxyIuGE0"ow<iBE^mIWS.9<KGE0
GR<iBE^mIWS.<KoOG;0:op<KB;^pI>S.9:rN<KSPBE+N0"GE0}ŁIWG;0B;+N0 <W9;9;I@Q^w<iBE0:P bWGE<>MN+Pjﬂ	 Łx8+N^wQR+<W9;9;I@Q^w<iBE0:9z<KSu<KGRQow<KO0"opop0:P

B;I10:<WQR+M<K^pG
I>}"),	
v
<>S.P<>SZ<>GEQow<KO0"opom0ﬃPrB;Iu0ﬃ<>QR+~M<K^pGIK}")	

4^w9GE<KB;^pI>S.<>o
BEII. *,+N0ﬀB;GR<>Q"0^pS jﬂ	 om0ﬃ<>P@^pSNb}ŁGEI>/ quBEI ^p9
MNGE0:Q"^p9;0"opC R
§
}  5zx8+N^wQR+^p9,BE+N0"GE0}ŁIWG;0<KSu0:om0:/ﬀ0:SB,I>} )3Zﬀ
abcedgfh¤6LI>B;0LBE+.<iBz^qBz^p9ySNI>Bz<>9y9DBEGE<>^mbW+B}ŁI>GEx,<KGRP}ŁIWGs^pSW0"GR90)GE<KB;^pI>S.<>o.9=..9DBE^qBE=@B;^pI>S`8QB;=.<>omopC1^qB,90:0"/ 9sB;+.<KBy^mB
^w9SNIKBBEG;=N0z}ŁIWG ^mS>0:GE9;0zGE<KB;^pI>S.<>o9;=N.9B;^mB;=NB;^pI>S7QI>S9^wP@0"GH<>SCGE<KB;^pI>S.<>obWGE<>MN+x8^mB;+1IWSN0,op<>0:o%

<KS.PB;+.08^mS>0:GE9;0
GR<iBE^mIWS.<Ko@9;=N.9B;^mB;=@BE^mIWS \}

f

K*,+.08b>GR<KMN+ﬀ^m/ <>b>0,x8^qBE+ﬀB;+N0L9E<K/108<KMNM.G;I<>QR+xzI>=.opP0,BE+N08BEGE<>S.9^mB;^p>0,QopIW9;=NGE0
I>}HB;+N0 IWG;^pb>^pS.<>o
bWGE<>MN+r¤x8+N^wQR+^w9SNI>B0O0ﬃQBE^mW0"opC]GE<KB;^pI>S.<>o ¼<KS.P/1^mbW+BS.IKB0"W0"SZ0 9B;GE=.QBE=NGE<>omopC{GR<iB;^pI>S<Ko )<W9
9BE<KB;0:P^pSBE+N0GE0"/ <KGEt M.<KbW012ﬃ_@
.I>opomIix8^pSNb1QI>GEI>opow<KGECﬀ^w98<KSuIW^pI>=.9,Q"I>S.9;0:=N0:S.Q04IK}MNGEI>MOIW9;^qBE^mIWSAY.¨@


g

; ;¼h@g
 z¢,+`¢10*-) / 3F: )tZ /1034 0 ?%" ¤%ﬁ! / >=  !0 ) !ﬃ$& +/108)C

g



eŁf


z¢%-7¢10*-) / 3F:)3Z /10 3  0 ?%" #%  ! ,.-  .- ﬃ/  &E 73 & $&3F"+0 - ¤% 05 -!IC
L !,  C)*,+N0<>G;bW=N/10"SB8^p9,/1I>GE0I>G8op0:9E9zB;+N09E<K/104}ŁI>G,BE+N0B;+.G;0:04IWM0:GE<KB;^pI>S.9:
f


£¤

I>S.9;^pPN0"G 
§
<KSP 
©
BDxyIZ0"op0"/10"SBR9 IK}8)tZﬀv@=NMNMOIW9;0S.IixB;+<iB
§
"9}.j
§
yOq
§
y

§
1<>S.P 
©

9}.j
©
yq
©
y
©
,Z0Q"<>S{<Kow9I 9;=NMNMOIW9;0B;+.<KB k}j
§
7ª-kH}.j
©
i$^@ 6LIixr@}ŁIWGL0:<WQR+u<>GEQ}Dxzy 3&y,{,^pSBj
§
rx8^qBE+@{A^pS
\§$r@xz0xz<>SWBzB;I1P@0"|.SN0SN0"x <KGRQ"9yop<>0:omop0:P31op0:<>PN^mSNb}ŁGEI>/ xuB;Iﬀ0:<WQR+AW0"G;B;0?^pS-q©K Z0Q"<Kopo j

4B;+N09;0B8IK}
<>omo
BE+N0:9;0)<KGRQ"9: P§} j

^p9sGE<KB;^pI>S.<>o@B;+.0"S BE+N0)bWGE<>MN+]j§#«1j

`«1jB©^w9HGR<iB;^pI>S<Ko 
Low9;IB;+.08B;GR<>Q"0LIK}`j§#«1j

`«KjB©>r
ŁÉ¯`
  gih@f  
h;gih
	
e 2ﬃX
op0:<WP@^mS.b}ŁGEI>/ q§)B;I ©KrN^w9,MNGE0:Q"^p9;0"opC§ipf©i\P§BLIWSNopCG;0:/ <K^pSABEI9+NIix B;+.<KB,j

^p9,GR<iBE^mIWS.<Ko 
`0B)TO0<B;GR<KS.9EP@=.Q"0"G^mS

}j § .I>G40:<>QR+{op0B;B;0:G83^pS  B;+.0ﬀ9;0B8)
R
§

}( § )^p9<GR<iB;^pI>S<Ko
9;0Bﬃ9q © ^w9<>op9;I
< GR<iBE^mIWS.<Ko90"B:rB;+N019;0B)
R
§

}( § sBq © ^w9)GE0:Q"I>b>S.^mﬃ<KNop0> )0"S.Q"0 )
R
§

}  § s­ 3&®sBq © ^p9<Kow9IAG;0ﬃQI>bWSN^p:<K.om0<>S.P
BE+N0"GE0}ŁIWG;0 j 

  ﬃ
;>
ﬀ
})
R
§

}  § s­?3!®s-q © z^w98GR<iBE^mIWS.<Ko *,+.^p9LQ"I>S.Q"om=P@0:989B;0:M2W
f   ¡7

IWS.9;^pP@0:G ^pS)tZ xz0Lxz<>SB B;I9;+NIix B;+.<KB iﬁ^w9y^mS )3Z P§By^w9H0:>0:S9^p/1MNom0:Gop0Buj O0<b>GR<KMN+1+.<$^pSNb
}ŁI>GyB;GR<>Q"0O0BDxz0"0:Sq <KSP1H*,+N04b>GR<KMN+j 

 rF ﬃ
;>
ﬀ
}&)
R
§

} fs@­ 3&®9sqMy^w9"r}ŁI>GzBE+N09;<>/ﬀ04GE0:<>9;I>S9s<>9z^pS
9B;0:M2Wr.<ﬀGE<KB;^pI>S.<>o&9;0Bﬃs^p/ﬀ^pow<KGEomCGj«Pj 

 +<>9  ﬁ }ŁI>G,BEGE<WQ00"BDxy0:0"S-q<KSP 1 )0"S.Q"0 ﬁ ^p98<>S0:om0:/10"SB8IK}
)3Z
f   X7 l 9^pSNbAB;+N019;<>/10ﬀ<W9;9;=N/1M@B;^pI>S9)<>9^pS9B;0"Mn_@r&xz0ﬀP@0"|.SN0 lﬁz*,+N0:S~xz0+.<$W0B;IuP@0|SN0ﬀ<ASN0"x^mSN^mB;^w<Ko
9BE<KB;0, ^pSj Łx8+N0:G;01 v^w9<SN0"x 9C/IWo1r`9=QR+]B;+<iBB;+.0"GE0ﬀx8^popo 01SNIuGE0B;=.G;SB;I  z

IWS.9;^pP@0:G90"Bﬂj
 


ﬃ
;>
ﬀ
}L­  f®Ss­ 3&®s ) }.q$ 
)0"|.SN0 ﬂ	¤ «­  i®WrWxy0)+.<$>0	  
 
 




}j«ﬂj 

4«1j
 


P§Bs^p9HB;+N0:G;0"}ŁI>GE0
<>S0:om0:/ﬀ0:SB,I>} )3Zﬀ
989DBR<iB;0ﬃP0:<KGEop^m0:G:rxz04IWSNopC+.<$>0SNIix B;I9;=N/1/1<>G;CB;+N0ﬃ90GE0:9;=NoqBR9"

	  g  
 z¢/.`¢ # ﬃ!ﬀ- 0  !ﬀ-)/ .- 3#ﬃ!,-,$! +0?E 3 -A%/ Mﬃ !ﬀ() - !ﬀ- ﬃ/  &- 3z=  !5 , 0   -!ﬀ-)/ .- 3z=  !5ﬀ 0 ¦E
!8) -.70#' G 7 205)!ﬀ-ﬁ 0 -()/ 3k:  '*- ﬃ("-ﬃﬁ0*K(C
L !,  C)*,+N^w9,GE0:9;=NoqB8^w9L9;^m/1MNopCA<1NGE^m0"}9;=N/1/ <KGECIK}QI>GEI>opow<KGE^m0ﬃ9sY Yr@Y. ﬁﬀ<>S.PMNG;IWMI9^mB;^pI>S9yY _ﬀ<>S.PY.#
6)Iix xy01+.<$W0ﬀ<>SZ<>.9B;GR<>QB4}<K/1^pomC~IK}yow<KS.b>=.<>b>0:9)B;+<iBQIWSBE<K^pS.9B;+.0QI>SBE0?B}ŁGE0"01ow<KSNbW=.<KbW0:9:*,+N^w9)v^w9<
9;=N.9;0BIK}NBE+N0,G;0ﬃQ=NGR9;^mW0Hop<>SNb>=<Kb>0ﬃ9"`P§B 9;0"0:/ 9`BE+.<iBB;+.^p9}<>/ﬀ^popC^p9Q"I>/1MI90ﬃPIK}B;+N0,QIWSB;0?B 90:S.9;^qBE^mW0yow<KSNbW=.<KbW0:9:




jKf	`g
 z¢%$`¢ # ﬃ!ﬀ- 0   J  !,- ﬃ/  .-3¤ﬃ !ﬀ-,$& 0-!ﬀ $&!ﬀ/10  3F:    ,  0  05/ ﬃ/J= 0 3 - ﬃ("-ﬃﬁ0IC
6LI>B;^wQ0{<Kow9;I~BE+.<iBGE0:Q"0"SB;opCb>GR<KMN+9I>}op^mS.0:<KG1OI>=NSP@0:P / <>QR+N^pSN0ﬃ9 x8+N^wQR+ QR+.<>GE<WQBE0"GE^m:0QIWSB;0?B9;0"S.9;^qBE^mW0
ow<KSNbW=.<KbW0:9 +.<$W00:0"S{9DBE=.P@^p0:P^pS FvX>Xﬂ§
 
z`	
P»SuBE+N^p9)M.<KMO0"Gﬃr<b>0"S.0"GR<Ko¤}<>/ﬀ^popCI>}bWGE<>MN+.98+<>98O0"0:S]^mSBEG;I@P@=.Q"0:P¤85L<KB;^pI>S.<>ob>GR<KM.+.9L<KGE0<9B;GE^pQB)0?BE0"S.9;^mIWSuIK}
MNGE0"^pI>=.9;opC~9DBE=.P@^p0:P}<K/1^pom^p0:9:P§B^p9<uxy0:omoHbWG;IW=NS.P@0ﬃP]}<>/1^mopC>rG;0:op<KB;0ﬃP~BEI{xy0:omostS.Iix8Sn9B;GE=.QB;=NGE0:9I>}zow<KS.b>=.<>b>0
BE+N0"IWG;CW`Z08+.<$>0zb>^p>0:SOIKBE+1<>S^pSB;0:G;S.<>oN<KS.Pﬀ<KSﬀ0?BE0"GES.<KoNQR+.<>GE<WQBE0"GE^mﬃ<iB;^pI>S`r$<W9xy0:omo.<W99IW/ﬀ0,.<W9^wQzMNGEI>MO0"G;B;^p0:9:
l
SN}ŁI>G;B;=NS.<KB;0:omCWrWIWG }ŁI>G;B;=NS<iB;0:omC1P@0:M0:S.P@^pSNbI>S1BE+N0LMOI>^pSByIK}¤^p0"xr>^mBy^w9s<W0"GEC0"?M.G;0ﬃ9;9;^mW0,}<K/1^pomCW*,+N0:G;0"}ŁI>GE0
/ <KSCZP@0:Q"^p9;^mIWSnG;0ﬃ9=NomBE9<KGE0ﬀopIW9B:uLS^pSB;0:G;0ﬃ9DBE^mSNb]=N0ﬃ9DBE^mIWS^p9B;I~9B;=.PNC~GE0:9B;GE^pQB;^pI>S.9I>}yBE+N^w9}<K/1^pomCB;+<iBx8^pomo
GE0BR<K^pSP@0ﬃQ^w9^pI>SGE0:9;=NoqBR9z}ŁG;IW/ }ŁI>GE/10"Gz}<K/1^pom^p0:9:
*
GE<WQ0:9zI>}GR<iBE^mIWS.<Ko&b>GR<KM.+.9,<KGE04<>SNIKBE+N0"GL<W9MO0:QB,I>}`BE+N^p98}<K/1^mopC> Z0+.<$W049;+NIix8SB;+.<KB,^mB8}ŁI>GE/ 98<KSu<K.9B;GR<>QB
}<>/ﬀ^popCAIK}GE0:Q=9^p>0ow<KSNbW=.<KbW0:9:HLSu^mSBE0"GE0:9B;^pSNb=N0:9B;^pI>Su^w9,B;I tSNIix ^q}B;+.0:9;0B;GR<>Q0ﬃ9L<KGE0MNGE0:Q^w9;0"opC B;+N0QI>SBE0?B
9;0"S.9;^mB;^p>04op<>SNb>=.<>b>0ﬃ9"
5L<KB;^pI>S.<>o&B;GE0"0:98<>op9;I190:0"/BEI10<>S^pSB;0"GE0:9B;^pSNbﬀ|.0:opPIK}GE0:9;0:<KGRQR+rN=@B8BE+N^p9L+.<>9,SNI>BL0:0"S{P@IWSN0C>0Bﬃ
ﬂ

	   8

*,+N04<K=@BE+NI>GyxyIW=NowP om^pt>0)B;I0?@MNGE0:9E9H+N^w9sbWGE<KB;^mB;=.PN0LB;I 
)^wP@^p0"G

<K=Q"<Ko.}ŁI>Gz+N^w9s+N0:omM<KopI>SNbB;+N0MNG;0:M.<KGR<iBE^mIWS IK}¤BE+N^p9
M.<>M0:G:
O
  ,8 8
  6 ﬀu<KSPﬂﬁﬃ! #"%$&rB  () $ !5) )0%  $&!ﬀ 00?"+0r('I>opomI@=N0)+*,'-/.3Dop0:9s/ <iB;+.7"/ <iBE^p=N0ﬃ9
P@0o)8 ^pS@}ŁI>GE/ <iB;^w=N085r@MNMV10ﬁA.r2ﬃXAW_N
 L=@A(32/546ﬁ7 8&9;:,9;<& <KSP = >?$/@A@1/r  !ﬀ- 0I%" ﬃ/   0 !,- ﬃ/  . 3 3 0r -`PCBEDGFHFHIGJ&r
MNM2K0O2:VWVNrO2:XAN
 #z0#KXL2/>?9;M@K&9;  !ﬀ- 0I%" )/  0- #%    ,ﬁ)ﬂ !ﬀ 34- MﬃA"-Iﬃ 0Rr,-`P¤G.0"=NNS.0"GﬃrNMNM2K0@_ #NrO2:X(#iX.


<1XAﬁNOQP$8RG$ S  )!ﬀ- 05/ ﬃ/   ﬃ !ﬀ-,$& 0  -(= / ﬃ - %ﬁ/D%ﬁ- 2 3  ) .-A%/   !8:irQTGUV'XW2ﬃa>X>X.r
MNM2ﬃXKY 0N_KaM@r.2ﬃX>XﬁNr
¯z¯ ¹c°±8²RÏÏ
_>a  cC  !8= - 


I X>a>  P 8,R,9;%9  !ﬀ-,$& !,' !5/ ﬃ/ Mﬃ 2#-  - 3 ﬃ 	2!ﬀ-/ #- #% 3 2ﬃ /  -$ $&!ﬀ -ﬁ2 @r

<KS.P@OII>tIK}V. 'XWNryIWo¼yr
-ow90:^p0"Gﬃr@MNM`2:X>VY0@_KY_@r2:XWX>aN
¨¥B¥ ﬁﬁ
	 /@ :,8M
<>S.P
 	 9; : $MR  -$ $&/ Mﬃ0'z / 2 $.!ﬀ0 !8=     ,ﬁ 0  05/ ﬃ/J=  3 - ﬃ("-ﬃﬁ0r
ﬀﬂﬁﬃﬀ !

ﬁ
#"$


ﬃ%ﬀ&
XNr@M.M>(ﬁWV 0!(W_Nr.2ﬃXAﬁAﬁ.
  l #KX2'L)( +*GRG,%&~<KS.PO2/N -!#.$  5 )!,%("ﬃ/  # -" )- - !8:ﬂE 3 - ﬃﬁ-ﬃﬁ0- #% ) $¤" - ﬂ
)/ .r -
P¤0/213134#FHI,J65%798<F;:<8>=MNM2K0@_AKY.r&2ﬃX #iX.
 F XWX@? )A $*; CBn<KS.PD'L)E$#F/9(& >: .? +!, /.-	-)/  $.!ﬀ%"   HG%/ &,-!JI (" ¤%ﬁ2%LK-ﬁ2 / .0r@^mS *,'. T UV'
W2ﬁA>Y.rMNMVAﬁW_ 0V(#iVNr2:XWX>XN
 [~ﬂLNO ﬁ 8%9;Z<KS.PME!NRM8)*O* #  J ,!8:   ¤% 0?E*$¤"+0, !%ﬁ'  -" )- -ﬂE - #% 0 #% ﬂ !,%  !3 2ﬃ / r
. 'XW V #@r@MNM>N2H0 #A@rO2:X@
 6L^`ﬁLﬁﬃ ! #"<$ &  !ﬀ- 0I%" )/ % 03 -Mﬃ -Iﬃ 50% r ` )0QP(:ir )sS.S P@0oﬃ8 ¼S.9B:SR
I0T3UV4W8U2.r MNM V>VWXi§YMAﬁNr
2:XAﬁN
 580BYX NZ9  @  [
]\  )!5/ . )0R-/). 'XW_^ﬀI>SNIWb>GR<KMN+9)IWS .+N0:I>GE0B;^wQ"<>o 'I>/1MN=@BE0"GLW Q^p0"S.Q"0>rzI>o OYrWKM.G;^pSNb>0:G
y0:G;ow<KbrO2ﬃXAM@
²@Q#ﬁ(Lﬁ7!E  R)`&)a 9;:G9;
/9; ¤" ! 3 0 !,3 -)/  0 !ﬀ- ﬃ/   . 3 3 50  )!, ) .>bD%ﬁ50 3 / 2 !ﬀ50r
. 'XW VNrNM.M_iYV 0N_AKX.r.2ﬃX #ﬁ.
ŁÉ¯`
Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
Unité de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unité de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
  	


  
ISSN 0249-6399
